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Reading Assignment 1 Textbook Reconnaissance 53 



Reading Selection 1 

Textbook Reconnaissance 



By Dave Ellis 

Start becoming a master student this moment. Do a 15-minute 
"textbook reconnaissance" of this book. Here's how: 

First, read the table of contents. Do it in three minutes or less. 
Next, look at every page in the book. Move quickly. Scan headlines. 
Look at pictures, Notice forms, charts and diagrams. 

A textbook reconnaissance shows you where a course is going. It 
gives you the big picture. That's useful because brains work best when 
going from the general to the specific. Getting the big picture before 
you start makes details easier to recall and understand later on. 

Your textbook reconnaissance will work even better sf t as you 
scan, you look for ideas you can use. When you find one, write 
down the page number and a short description of it in the space 
below. The idea behind this technique is simple: it's easier to get 
excited about a course if you know it's going to be useful, 
interesting, or fun. 

When you have found the five interesting ideas, stop writing and 
continue your survey. Remember, look at every page, and do it quickly. 
And here's another useful tip for the master student: Do it now. 





Useful ideas 
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Source: Ellis, D., (2000). Becoming a Master Student. Boston: Houghton Mifflin, p. 1. 
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Reading Assignment 2 The Discovery Wheel 57 

□ Reading the Selection 

Read the selection and complete the survey. Carefully follow the directions 
for assigning points and calculating totals. As you read, keep in mind that 
words from the Academic Word List (AWL) in the reading selections have 
dotted underlines. 



Reading Selection 2 

The Discovery Wheel 

Sample Discovery Wheel 
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58 Chapter 2 Reading and Learning 



he Discovery Wheel is another opportunity to tell the truth to 
yourself about the kind of student you are and the kind of 



T 

student you want to become 



2 This is not a test. There are no trick questions, and the answers 
will have meaning only for you. 

3 Here are two suggestions to make this exercise more effective. 
First, think of it as a beginning of an opportunity to change. There 
is another Discovery Wheel at the end of this book. You will have a 
chance to measure your progress, so be honest about where you are 
now. Second, lighten up. A little laughter can make self-evaluations 
a lot more effective. 

4 Here's how the Discovery Wheel works. By the end of this 
exercise, you will have filled in a circle similar to the one on this 
page. The Discovery Wheel circle is a picture of how you see 
yourself as a student. The closer the shading comes to the edge of 
the circle, the higher the evaluation. In the above example, the 
student has rated her reading skills as low and her note-taking 
skills as high. 

s It is dangerous, however, to think of these evaluations in terms of 
"higher" and "lower" if those designations reflect a negative judgment. 
The Discovery Wheel is not a permanent picture of who you are. It 
is a picture of how you view your abilities as a student today. 

6 To begin this exercise, read the following statements and award 
yourself points for each section and shade the Discovery Wheel at 
the end to the appropriate level. 

7 For an online version of this exercise, visit Heinle's World Wide 
Web site at http://elt, heinle.com/coIIegereading. 
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□ Reading the Selection 

This time, we will not preview vocabulary. As you read, have two 
highlighters ready. Use one to mark important content (ideas to 
remember) and another to mark important words to remember and learn. 
Think about your content and word selection process as you mark. 



Reading Selection 3 



Muscle Reading 



How Muscle Reading Works 
i r^he key idea behind Muscle Reading is that your textbooks have 
1 something you want. They offer knowledge and valuable 
information. Sometimes the value is so buried that extracting it 
requires skill and energy. Muscle Reading is a three-phase 
technique you can use to accomplish that extraction. Each of the 
three phases has three steps. To assist your recall of the nine 
steps, memorize these short sentences: Pry out questions. Root up 
answers. Recite, review, and review again. 
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74 Chapter 2 Reading and Learning 



2 Take a moment to invent images for each of those sentences. 
First, visualize or feel yourself prying questions out of a text. These 
are questions you want answered based on your brief survey of the 
assignment. Make a mental picture of yourself scanning the 
territory, spotting a question, and reaching into the Text to pry it 
out. Hear yourself saying, JL lVe got it. Here's my question." 

3 Then root up the answers to your questions. Get your muscles 
involved. Flex. Feel the ends of your fingers digging into the text to 
root up the answers to your questions. 

4 Finally, hear your voice reciting what you have learned. Hear 
yourself making a speech about the material. Hear yourself singing it. 

s These sentences are an acrostic. The first letter of each word 
stands for one Muscle Reading process. Thus: 
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6 Configured another way, the three phases and nine steps look 
like this: 



Before you read: Pry out questions. 


JfoJi\ JS j±* \\Jki cfi JjS 


Step 1: Preview 


AjjIjla 


Step 2: Outline 


jj^ 


Step 3: Question 


Jl>uu 


While you read: Root up answers. 
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Step 4: Read 


SfljS 


Step 5: Underline 


> <I"*i j<*A 


Step 6: Answer 


^m 


After you read: Recite, review, and review again. 
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Step 7: Recite 


SfljS 


Step 8: Review 


4aa1^» 


Step 9: Review again 


J jL\ tJA 4*Z>\jA 



7 A nine-step reading strategy might seem cumbersome and 
unnecessary for a two-page reading assignment. It is. Keep in mind 
that Muscle Reading is not an all-or-nothing package, Use it 
appropriately. You can choose what steps to apply as you read. The 
main point is to preview, read, and review. The nine steps are just 
strategies for accomplishing those tasks, 

a Muscle Reading takes a little time to learn. At first you might 
feel it's slowing you down. That's natural. Mastery comes with time 
and practice. If you're still concerned about time, give yourself 
some options. 

9 For example, apply the techniques on the following pages to 
just one article or part of a chapter. 
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Before You Read: Pry Out Questions 
Step 1: Preview 

io Before you begin, survey the entire assignment. You did a 
survey of this book for Exercise 1: "Textbook reconnaissance," 
Research indicates that this technique, called previewing, can 
significantly increase your comprehension of reading material. 

ii If you are starting a new book, look over the table of contents 
and flip through the text page by page. Even if your assignment is 
merely a few pages in a book, you can benefit from a brief preview 
of the tabSe of contents. 

12 Keep the preview short. If the entire reading assignment will 
take less than an hour, your preview might take five minutes. 
Previewing is also a way to get yourself started when an assignment 
looks too big to handle. It is an easy way to step into the material. 

13 When previewing, look for familiar concepts, facts, or ideas. 
These items can help link new information to previously learned 
material. Look for ideas that spark your imagination or curiosity. 
Ask yourself how the material can relate to your long-term goals. 
Inspect drawings, diagrams, charts, tables, graphs, and 
photographs. 

14 Keep an eye out for summary statements. If the assignment is 
long or complex, read the summary first. Many textbooks have 
summaries in the introductions or at the end of each chapter. 

is Read all chapter headlines, section titles, and paragraph 
headlines. These are often brief summaries in themselves. 

16 If you expect to use a book extensively, read the preface. 
The author often includes a personal perspective in a preface. 

A picture of the person behind the words can remove barriers to 
understanding. Look for lists of recommended articles. If you have 
difficulty with a concept, sometimes another viewpoint can help 
you nail it down. 

17 Before you begin reading, take a few moments to reflect on 
what you already know about this subject, even if you think you 
know nothing. This technique prepares your brain to accept the 
information that follows. 

is Finally, determine your reading strategy. Skimming might be 
enough for some assignments. For others, all nine steps of Muscle 
Reading might be appropriate. Ask yourself these questions: How 
will 1 be tested on the material? How useful will this knowledge be 
later? How much time can I afford to spend on this assignment? 
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19 To clarify your reading strategy, you might write the first 
letters of the Muscle Reading acrostic in a margin or at the top of 
your notes and check off the steps you intend to follow. Or write 
the Muscle Reading steps on 3" x 5" cards and use them for 
bookmarks. 

20 You don't have to memorize what you preview to get value from 
this step. Previewing sets the stage for incoming information by 
warming up a space in you mental storage area. 

Step 2: Outline 

21 The amount of time you spend on this step will vary. For some 
assignments (fiction and poetry for example), skip it. For other 
assignments, a 10-second mental outline is all you need. 

22 With complex material, take time to understand the structure 
of what you are about to read. If your textbook provides chapter 
outlines, spend some time studying them, 

23 If a text does not provide an outline, sketch a brief one in the 
margin of your book or at the beginning of your notes. Then, as you 
read take notes and fill in your outline. 

24 Section titles and paragraph headlines can serve as major and 
minor topics for your outline. If assigned reading does not contain 
section titles or headlines, you can outline the material as you read. 
In this case, outlining actively organizes your thoughts about the 
assignment. 

25 Use whatever outline style works best for you. Some readers 
prefer your traditional Roman numeral outlines. Others prefer mind 
maps or notes in the Cornell format. (These methods are explained 
in Chapter Five.) If your text includes headings in bold or italic 
print, you can also outline right in the text. Assign numbers or 
letters to each heading, just as you would for a traditional outline. 

26 Outlining can make complex information easier to understand. 
Step 3: Question 

27 Ask yourself what you want from an assignment before you 
begin reading. Your preview might suggest some questions. Imagine 
the author is in the room with you. What would you ask him? How 
can he help you get what you want from your education? Create a 
dialogue. Begin your active participation in the book before you 
start to read. 
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28 Write down a list of questions. Be tough. Demand your money's 
worth from your textbook. If you do not understand a concept, 
write specific questions about it. The more detailed your questions, 
the more powerful this technique becomes. Knowledge is born 

of questions. 

29 If a reading assignment seems irrelevant, sit back for a minute 
and think about what it is you want from your time in school. 
Check to see if your education will be complete without this piece 
of the puzzle. Even if a particular assignment doesn't have personal 
meaning for you at the moment, it may be tied to a broader goal 
like getting a certain grade in class. 

30 Another useful technique is to turn the chapter headings and 
section titles into questions. For example, if a subtitle is 
"Transference and Suggestion," you can ask yourself, What are 
transference and suggestion? How does transference relate to 
suggestion? Make up a quiz as if you were teaching this subject to 
your classmates. 

31 Make the questions playful or creative. Have fun with this 
technique. You don't need to get an answer to every question you 
ask. The purpose of making up questions is to get your brain 
involved in the assignment. Take your unanswered questions to 
class, where they can be springboards for discussion. 

32 Learning to ask effective questions takes practice, and you can 
discover rewards for developing this skill. The questions you 
formulate help you stay aiert through complicated reading. 

33 Boredom and fatigue tend to disappear when you're busy 
finding answers. In fact, when you find one, expect a burst of 
energy. It might be a small burst, if it was a small question. Or it 
might bring you right out of your chair if the question was 
important to you. If you find a series of answers in a reading 
assignment, you might finish the assignment feeling more 
energetic than when you began. 

34 For some assignments, you might spend considerable time 
previewing, outlining, and asking questions before you start 
reading. The potential rewards are understanding and remembering 
more of what you read and saving time. 
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While You Read: Root Up Answers 
Step 4: Read 

35 At last! You have previewed the assignment, organized it in your 
mind, and formulated questions. Now you are ready to begin reading, 

36 As you read, be conscious of where you are and what you are 
doing. Practice Power process #2; "Be here now." When you notice 
your attention wandering, gently bring it back to the present. 

37 One way to stay in the here and now is to make tick marks on 
scrap paper whenever you notice your attention flagging, 

38 You might make many tick marks at first, That's OK, The marks 
signify your inattentiveness, so don't be too discouraged by lots of 
them. Most students notice that as they pay attention to their 
attention, the number of tick marks decreases. If a personal 
problem or some other concern is interfering with your 
concentration, experiment with this idea. Write down the problem 
along with a commitment to a future course of action. Getting a 
problem down on paper, with a commitment to take action, can free 
your mind for the present task. 

39 Another way to stay focused is to hold marathon reading 
sessions. Schedule breaks and set a reasonable goal for the entire 
session. Then reward yourself with an enjoyable activity for five or 
ten minutes every hour or two. With practice, some students find 
they can stay focused up to three hours without a break. 

40 For difficult reading, set shorter goals. Read for a half-hour, 
then break. Most students find that shorter periods of reading 
distributed throughout the day and week can be more effective 
than long sessions. 

41 You can use the following three technique to stay focused as 
you read. First, visualize the material. Form mental pictures of the 
concepts as they are presented. If you read that a voucher system 
can help control cash disbursements, picture a voucher handing out 
dollar bills. 

42 Second, read it out loud — especially complicated material. Some 
of us remember better and understand more quickly when we hear 
an idea. 

43 Third, get a "feel' 1 for the subject. For example, let's say you are 
reading about a microorganism, a Paramecium, in your biology text. 
Imagine what it would feel like to run your finger around the long, 
cigar-shaped body of the organism. Imagine feeling the large fold of 
its gullet on one side, and feel the hairy little cilia as they wiggle in 
your hand. 
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44 A final note: It's easy to fool yourself about reading. Just having 
an open book in your hand and moving your eyes across a page 
doesn't mean you are reading effectively, Reading textbooks takes 
energy, even if you do it sitting down. One study revealed that 
corporation presidents usually wear out the front of their chairs 
first. Approach your reading assignment like the company 
president. Sit up. Keep your spine straight. Use the edge of your 
chair. And avoid reading in bed, except for fun. 

Step 5: Underline 

45 Deface your books. Use them up. Have fun writing and coloring 
in them. Indulge yourself as you never could with your grade-school 
texts. Keeping textbooks clean and neat might not help you get what 
you want from them. 

46 The purpose of making marks in a text is to create signals for 
reviewing. Underlining or highlighting can save lots of time when 
you study for tests. 

47 A secondary benefit of marking is that when you read with a 
pen in your hand, you are involving another mode of perception, 
your kinesthetic sense — that is, your sense of touch and motion. 
Being physical with your books can help build strong neural 
pathways in your memory. 

48 Avoid underlining or highlighting too soon. Wait until you've 
completed a section or concept to make sure you know what is 
important. Then mark up the text. Sometimes, stopping after each 
paragraph works best. For some assignments, you might want to 
read a larger section before deciding what to mark. 

49 Some people prefer colored highlighters to pens for marking 
up a text. Pens can make underlined sections — in other words, 
the important parts— harder to read than the rest of book. You can 
still use a pen for making notes in the margins and circling 
important sections. 

so Underline or highlight sparingly, usually less than 10 percent of 
the text. If you mark up too much on a page, you defeat the purpose, 
which is to flag the most important material for review. Write in the 
margins of your texts. Write summary statements and questions. 
Mark passages that you don't understand. If you find a list or series 
of elements in a paragraph, you can circle and number them. 

si It's true that marking your textbooks can lower their resale 
value. The money you lose by doing it is ridiculously small 
compared to the value of your education. Writing in your textbooks 
helps you wring every ounce of value out of them. 
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Step 6: Answer 

52 As you read, get answers to your questions and write them 
down. Fill in your outline. Write down new questions and note when 
you don't get the answers you wanted to find. Use these notes to 
ask questions in class, or see your instructor personally. 

53 When you read, create an image of yourself as a person in 
search of the answers. You are a detective, watching for every clue, 
sitting erect in your straight-back chair, demanding that your 
textbook give you what you want — the answers. 

After You Read: Recite, Review, & Review (Again) 

Step 7: Recite 

54 Talk to yourself about what you have read. Or talk to someone 
else. When you finish reading an assignment, make a speech about 
it. One classic study suggests that you can profitably devote up to 
80 percent of your study time to active reciting. 1 

55 One way to get yourself to recite is to look at each underlined 
point. Note what you marked, then put the book down and start 
talking out loud. Explain as much as you can about that particular 
point. To make this technique more effective, do it in front of a 
mirror. It may seem silly, but the benefits can be enormous. You can 
reap them at exam time. 

56 Friends are even better than mirrors. Form a group and practice 
teaching each other what you have read. One of the best ways to 
learn time is to teach it to someone else. 

57 There is a secret buried in this suggestion. That secret is, have 
someone else do the work. Your instructors might not appreciate 
this suggestion, but it can be a salvation when you're pressed for 
time. Find a friend you trust and split up the reading assignment. 
Each of you can teach half the assignment to the other. (Warning: 
You might be far better versed in the part you read and teach. And 
if your friend misses an important part, you could miss it too.) Talk 
about your reading whenever you can. 

Step 8: Review 
sa Plan to do your first complete review within 24 hours of 
reading the material, Sound the trumpets, this is critical: A review 
within 24 hours moves information from your short-term memory 
to your long-term memory. It can save you hours later on. Review 
within one day. If you read it on Wednesday, review it on Thursday. 

1. Gates, G. S. (1917). Recitation as a factor in memorizing. Archives of Psychology, 40. 
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59 During the review, look over your notes and clear up anything 
you don't understand. Recite some of the main points again. 

60 At first, you might be discouraged by how much you think you 
forgot from the previous day. Don't worry. Notice how quickly you 
pick up the material the second time. One of the characteristics of 
memory is that even when you cannot recall something immediately, 
you can relearn it more easily if you have already learned it once. 
And relearning wears a deeper path into your memory, 

61 This review can be short. You might spend as little as IS minutes 
reviewing a difficult two-hour reading assignment. Investing that 
time now can save you hours later when studying for exams. Also 
remember that you can stop to review and check your comprehension 
at any point, even before you complete a whole reading assignment. 

Step 9: Review Again 

62 The final step in Muscle Reading is the weekly or monthly 
review. This step can be very short — perhaps only four or five 
minutes per assignment. Simply go over your notes. Read the 
highlighted parts of your text. Recite one or two of the more 
complicated points. 

63 The purpose of these reviews is to keep the neural pathways to 
the information open and to make them more distinct. That way, 
the information can be easier to recall. You can accomplish these 
short reviews anytime, anywhere, if you are prepared. 

64 Conduct a five-minute review while you are waiting for a bus, 
for your socks to dry, or for the water to boil. Three-by-five cards 
are a handy review tool. Write ideas, formulas, concepts, and facts 
on cards and carry them with you. These short review periods can 
be effortless and fun. 

65 Sometimes longer review periods are appropriate. For example, 
if you found an assignment difficult, consider rereading it. Start 
over, as if you had never seen the material. Sometimes a second 
reading will provide you with surprising insights. Your previous 
experience acts as a platform from which you can see aspects that 
didn't appear during the first reading. 

66 Schedule some review periods well in advance. You might set 
aside one hour on a Saturday or a Sunday to review several 
subjects. Keep your reviews short and do them frequently, 

67 Finally, take some time to reflect on what you read. As you walk 
to and from class, in your discussions with other students, or 
before you go to bed at night, turn over new ideas in your mind. 
Take time to play with them. Develop a habit of regular review, 
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68 Psychologists speak of the primacy-recency effect/ which 
suggests that we most easily remember the first and last items in a 
presentation. Previewing and reviewing your reading is a powerful 
way to put this theory to work for you. 






Source: Ellis, D. (2000). Becoming a Master Student Boston: Houghton Mifflin, 
pp. 108-115. 
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Verbs for Paraphrasing 

1. The verb that presents a paraphrase is called a reporting verb. 
The reporting verb can be in the present or past tense. Using 
present tense makes the ideas feel close or immediately 
relevant to a current situation. Using past tense makes the ideas 
feel less immediate and can also affect the tense of the second 
verb. Compare these three: 

He indicates that talking about what you have read can 
improve your comprehension. 

He indicated that talking about what you have read can 
improve your comprehension. 

He indicated that talking about what you had read could 
improve your comprehension. 

2. Many reporting verbs are followed by that Notice that the use of 
that requires a "subject + verb" structure to follow. Often; the 
subject is a gerund phrase. Which verbs in the expressions box 
above need to be followed by a "that + subject + verb" structure? 
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Reading Selection 1 

Chapter 1: "Introducing Psychology'' 



Muscle 
Reading 

Reminder 

Phase Two: 
Read 

Underline 
Answer 



V/Bu 



i the afternoon of July 24, 199S f the United States Capitol 
? Building was already crowded with tourists as new arrivals 
lined up to go through a security check point at the public 
entrance, Russell Eugene Weston, jr., was in line too, but he wasn't 
there to tour the building. Because he knew that the metal detector 
at the check point would be set off by the .38 caliber pistol he 
carried, he tried to walk around it. When the Capitol police officer 
Jacob Chestnut attempted to stop him, Weston drew his weapon 
and shot the officer in the head, killing him. Though hit by bullets 
fired by other police officers, Weston managed to run down a 
hallway and burst into the offices of Congressman Tom Delay, 
where another Capitol guard, special agent John Gibson, rose to 
challenge him. After an exchange of gunfire, Gibson, too, lay dead 
and Weston was gravely wounded. As investigators tried to find out 
what prompted Weston's deadly attack, it emerged that he had been 
diagnosed in 1996 as a paranoid schizophrenic 1 and placed in a 
mental hospital. This was after years of odd behavior, which 
included Weston's claims that both the Kennedy family and 
President Clinton were his close friends and that he was being 
spied on J by the government through his neighbors' TV satellite 
dishes. Weston was later released from the hospital because his 
doctors believed he was not a threat to himself or others if he took 
his prescribed antipsychotic medication. 
2 How could the hospital staff's judgment and decisions about 
Weston have been so wrong? Do all mental patients pose a similar 
threat to society? If not, how can we tell which of them are 
dangerous and which are not? Are mental disorders such as 



1. par»a*noi*a (par'a-noiV) n. A psychotic disorder characterized by delusions of 
persecution or grandeur. par*a*noi*ac (-noi ak', -noiik) n. — par*a*noid 

adj. & n. 

schiz-o-phre-ni-a (sklts^-fre ne-3, -fren'e-a ) n, A severe mental disorder in 
which a person loses touch with reality and withdraws from other people, 
-schiz'o'phren'ic (-fren'lk) adj. & n. 

2. spy (spi) v. To observe secretly with hostile intent; To investigate intensively. 
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schizophrenia caused by faulty genes t 3 imbalances in brain 
chemicals, bad childhood experiences, or all of these factors? Can 
people like Weston be cured by drugs or psychotherapy? Will those 
who witnessed Weston's murderous attack be able to accurately 
recall what they saw and provide useful testimony at a trial? How 
will the witnesses' own lives be affected? Will they ever recover 
from their traumatic experience? Finally, why do newspaper and 
television accounts of this and other similar incidents so strongly 
affect millions of people who are thousands of miles away from the 
scene of the tragedy? 
3 Psychologists study questions like these because psychology 
is the science that seeks to understand behavior and mental 
processes, an d to apply that understanding in the service of human 
welfare. They have not yet provided final answers; but as you will 
see in later chapters, psychologists' research in areas such as 
judgment and decision-making, psychological disorders, memory, 
stress and coping, and social cognition has yielded important clues 
and valuable theories about why people think, feel, and behave as 
they do. That research tells part of the story of psychology, but 
there is much more. We wrote this book to give you a better 
understanding of what psychology is, what psychologists study, 
where and how they work, what they have— and have not- 
discovered so far, and how their discoveries are being put to 
practical use. In this chapter we present an overview of psychology 
as it exists today, and as it developed. Then we describe the unity 
and diversity of contemporary psychology, including the differing 
approaches to understanding psychological phenomena, and the 
many sub fields in which psychologists work. 






?Ja!jxJI diA J£ fl 4-u-uu 
^jJ&jj Ajjj U jSIj (jls* jJli o>% AJjIIII ((jjj-uij) 4-AaJb l^ai &a Ja 

(JUjUl (J±l\ dJftif jJfc (JJiili) a-Is- <jV dJJfe J-U Aliuuj <jj^jjjjj (jjiiill flAlp 

( dj£llll ( Mjm^ll CAjjjL-ua^l t jljlil £^J ^Jl Jla Jjlalia ^ <jaiSll 

f Laic 5-ujIjJj 4>*iUl {$& Cp JJafil Aij9u» diUaPV lJ^1\ liA tiu£ <>J 
- L)^ cf^! ij^'^J f^J lj^'^1 \SLaj qjLaxj uL£j (jjjj (jjaillt 

A-^II H j ull <_fcll^} (^uajjj j-uflbuxll (jjjiUl aJc- p j-^)j (JjjAUI aIc- ^ 
. ^jj^illl fUlp JaP ^ Aj^jill JjiaJl 6^ ^^^J iu-illl jAljlall 






Source: Bernstein, D. A., Clark-Stewart, A., Permer f L. A., Roy h E. J., & Wickens, 
C. D. (2000). Psychology (5th ed,)(P- 3} Boston: Houghton Mifflin Company. 



3. gene (jen) n. A segment of DNA, located at a particular point on a chromosome, 
that determines hereditary characteristics. 
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Verb Tenses and Writing Styles 

Taking time to analyze patterns in verb tenses as you read can aid 
your comprehension. In academic texts, past tense forms are used for 
discussing past events, observations, experiment results, case studies, 
descriptions of past work, and conclusions. This is called narrative 
style. To bring a present or more immediate focus to texts, with 
reports, discussions, and generalizations, writers use present, present 
perfect, and future forms including modals.This is called expository 
style. It is writing to give information or an explanation of difficult 
material. 



.(iLbuluut jc-Iuu q\ ( j£-4j t£iij£ U£ 41a ji\ ^a LU&! J^i^ £&jl\ i^l 

CjIj^SM 4-uiSUaI <^UI| Jxill Jlluii Aillyy cAoaiJISVI <j-a>ual]| ^ 
JbxC-^l L-Luajj i4jL^]| CjLuuIjJj cAjj^all JjLjj ^Ua^Ulj t^gJab x ll 

ljIj£J| 4CjLu-<»jl1I|j cCJLuiaLL x Ilj jjjlioll £* iQAj)trt\\\ 4jjj$ J&$\ 
.AjIsjJu JlLuul (ill J ^ Loj JjiVmiotij ia\ll\ j<^>Ktij ^1^1 Q>a^Vi»ng 



Reading Chapter Outlines 

Taking the time to read a chapter outline before you read a textbook 
chapter puts you in the driver's seat Looking at a map before you take 
a trip helps you to make navigation decisions as you travel. Chapter 
outlines are like maps. Reading them carefully lets you know what 
lies ahead. 






La 4jj3u» dJ tlxjj AjUxj l^jf IjS .JajljaJ) Jla ^ J-uaAli 4-uajjxil LjLiJl 
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Chapter 7: Memory 



OUTLINE 

The Nature of Memory 

Basic Memory Processes 

Types of Memory 

Explicit and Implicit Memory 

Focus on Research Methods: Measuring Explicit Versus 

Implicit Memory 
Models of Memory 

Acquiring New Memories 

Sensory Memory 

Short-term, or Working, Memory 

Long-Term Memory 

Distinguishing Between Long-Term and Short-Term Memory 

Retrieving Memories 

Retrieval Cues and Encoding Specificity 

Context and State Dependence 

Retrieval from Semantic Memory 

Constructing Memories 

Thinking Critically: Recovered Memories — True or False? 

Forgetting 

The Course of Forgetting 

The Roles of Decay and Interference 

Linkages: Memory and Perception in the Courtroom 

Biological Bases of Memory 

Biochemical Mechanisms 
Brain Structures 

Application of Memory Research 

Improving Your Memory 
Design for Memory 

Linkages 
Summary 
Key Terms 
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Reading Selection 2 



Chapter 7: Memory 



1 O everal years ago an air traffic controller at Los Angeles 

lJ International Airport cleared a US Airways flight to land on 
runway 24L A couple of minutes later, the US Airways pilot radioed 
the control tower that he was on approach for 24L, but the 
controller did not reply because she was preoccupied by a 
confusing exchange with another pilot. After finishing that 
conversation the controller told a Sky West commuter pilot to taxi 
onto runway 24L for takeoff, completely forgetting about the US 
Airways flight that was about to land on the same runway. The US 
Airways jet hit the commuter plane, killing thirty-four people. The 
controller's forgetting was so complete that she assumed the 
fireball from the crash was an exploding bomb. How could the 
controller's memory have failed her at such a special time? 

2 Memory is full of paradoxes. It is common, for example, for 
people to remember the name of their first grade teacher, but not 
the name of someone they just met a minute ago. And consider 
Rajan Mahadevam He once set a world's record by reciting from 
memory the first 31,811 places for pi (the ratio of the 
circumference of a circle to its diameter), but on repeated visits to 
the psychology building at the University of Minnesota, he had 
trouble recalling the location of the nearest restroom (Biederman 
et al., 1992), Like perception, memory is selective. Whereas people 
retain a great deal of information, they also lose a great deal 
(Bjork & Vanhuele, 1992). 















qmjA jlJxa ^ 4-jj^J| *L£j^Jl 4-J^J-* &3£ { " u ^ * CJl^Luu S.1& ±1a 
r^jj 'kjLiyHS 4-jjaJl Jaj h\\\ jLala J^«a^l Jplib Ajlus-j Jjuj 241 ^J-*- 4 

cJS l^i aJp jjj fl aJl\j*1\ cfilj 241 £j^ J* d& 4^4 J^j 5jSIja1I 

CJj^ki *Ljj1^aI| dJj f LgJ) Ajuj t jL] jUL j-4 &ija JU«aj| J^-^i 4Jjjlul4 
£>&U 241 £j^ cr"^ cP! 4^ J^ ( ^J c#^- ) J^ 4J$\ja1\ 
JajugJl ^Luuj ^Jc- <lul£ ^pilj 4j£jj-«*tfl 4^»^ Jajh^ll Al^j LaLoj ("noil t 

. 4Jjj2 jl^ij) jj! £)* dl\S AJjlLul a JI jUII 
? j^laJl liSjII lift Jtt ^i J*iil| AjSI^aI) SjSlil 0^ <-f£ 

4£j£j JjS Aj I jt VH I q^sum *sat\ qmA £filj ' Jj*^ L-iua]| aj 4k a *wui) j£Jj 

^Jj SjjIjJI hi -m A^uiJ) p| _J &LL* run Jj^ Sj£llil (3-4 Sf Ij-L 

t a £)jjS}j £)L*j±ai) ^La*. ujjJ&I £)t-^* (j^\ Sjt-ui^l ^-fl 4jjx-^ Iaj &iS 
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3 Memory plays a critical role in your life. Without memory, you 
would not know how to shut off your alarm clock, take a shower, 
get dressed, or recognize objects. You would be unable to 
communicate with other people because you would not remember 
what words mean, or even what you had just said. You would be 
unaware of your own likes and dislikes, and you would have no 
idea who you are in any meaningful sense (Kihlstrom, 1993). In this 
chapter we describe what is known about both memory and 
forgetting. First, we discuss what memory is — the different kinds of 
memory, and the different ways we remember things. Then we 
examine how new memories are acquired and later recalled, and 
why they are sometimes forgotten. We continue with a discussion 
of the biological bases of memory, and we conclude with some 
practical advice for improving memory and study skills. 



^J& jSL£ (JjSl <jJ t f Lj-uftM ^J3L4 i (JJixll\ i aL*^ Jjkl i <-*! QjIa ApLuj 

(jlouallj dj£lilf <j^» ^l£ <jC- lJjj3L4 jA La ( fl^aluj uAjJ! liA ^fl 
Uj£lSl 4-iHLail JjJallj 6 Sj£lUl £ljJi i ajSlUl <^Jb t-« <jj&LIj ; Vji 

u Ajm\j^1\ CJljl^_4j dj£lill J^J^ 4oaIx]| juLualll o^uj >^j 




Drawing on Memories: The human memory system allows people to encode, 
store, and retrieve a lifetime of experiences. Without it r you would have no 
sense of who you are. 









The Nature of Memory 

4 Mathematician John Griffith estimated that, in an average 
lifetime, a person will have stored roughly five hundred times as 
much information as can be found in all of the volumes of the 
Encyclopedia Eritannica {Hunt, 1982). The impressive capacity of 
human memory depends on the operation of a complex mental 
system (Schacter, 1999). 
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Basic Memory Processes 

We know a psychologist who sometimes drives to work and 
sometimes walks. On one occasion, he drove, forgot that he had 
driven, and walked home. When he failed to find his car in its 
normal spot the next morning, he reported the car stolen. The 
police soon called to say that "some college kids" had probably 
stolen the car because it was found on campus (next to the 
psychology building!). What went wrong? There are several 
possibilities, because memory depends on three basic 
processes — encoding, storage, and retrieval (see Figure 7.1). 

First, information must be put into memory a step that 
requires encoding. Just as incoming sensory information must be 
coded so that it can be communicated to the brain, information to 
be remembered must be put in a form that the memory system can 
accept and use. in the memory system, sensory information is put 
into various memory codes, which are mental representations of 
physical stimuli. Imagine that you see a billboard 1 that reads 
"Huey's Going Out of Business Sale," and you want to remember it 
so you can take advantage of the sale later, if you encode the 
sounds of the words as if they had been spoken, you are using 
acoustic encoding, and the information is represented in your 
memory as a sequence of sounds. If you encode the image of the 
letters as they were arranged on the sign, you are using visual 
encoding, and the information is represented in your memory as a 
picture. Finally, if you encode the fact that you saw an ad for 
Huey's you are using semantic encoding, and the information is 
represented in your memory by its general meaning. The type of 
encoding used can influence what is remembered. For example, 
semantic encoding might allow you to remember that a car was 
parked in your neighbors' driveway just before their house was 
robbed. If there was little or no encoding, you might not be able to 
remember the make, model, or color of the car. 









S jUuJl IjS>uj Ai " hl$l\ JUL! j^su " Jj&I Aiajill t^luajf ajj^j bj& 
?lkaJ! li* U &lj II (JjUIII fte> JnA Jila <yt-«UJl fjaJl ^ t^j tf& 
— j^aJA\ Aj-uiluui CjUIaP &% J& X<u3U Sj£li3l £fi dJjJP CjUjIIa) SU& 

lj Ufljj SjJaiJl dl^j dj£llil Jll^J J-^ajJ £)i *-& ^Laj1jla1\ ; Vj! 

(j\ <j£aj ^n's; JAjfi U^ "V^ ^v^oti 4ju maJI CjL«^Ixa]| Jla LaLaj ( jaajj!\ \ 

. £Udl ^1 Ja-jj 
A-iIp MJaflijAll Sj£|jJl ^Uall <j£-<u jLuu ^ J-^ajJ <jl ujaj j£j2U ljUjIju ^ I 

W *J'^ M J-J-ajSlI aJaIum j d-Jli '**« ^^* L-a£ <Jj1 oKti CJlj— uai Cjj— 4j Uj 
LaS L-ij-^VI Sjj-a^ ^J-^J ^!j ^lj-«-^bU Jui Lyu£ dJj£b ^j-2 CjLajIjlaIIj 
d-jjSJJ ^ JIoj LJUjIa ux JIj ^ j^aJl Jj^jllj aJaIujj tiljli SjLui^I ^ <Iu2j 
^iA\ JtAjti) ^±kluu djU ^!^VI ^i AjjIj ^il) jSljll t^>j lijj Sj>ua£ 

^)l SI JLauuj Jd ^^ill Jj-ajlli JuaII Jjifuu ^Jp 6 jSJj La ,Jp jjjj ^)l (^ai 
UJj c a^Jj-L» <jj^>-j <ji J^ ^^J^ J- 4 -" 4 C5^ Ai^jla CjjI£ ^yoll SjU-uJl j£jj 
Jlj2a jSU ^Jp jj\2 (2)J^ L>^ ^™ ^J»i*-« J^J^ J^ J^J^^ L>* ti^ ^^ L)^ 



L bill'board (bil'b6rd' } -bord) n. A large upright board used to display 
advertisements m public places and alongside highways. 
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7 The second basic memory process is storage, which refers to 
the maintenance of information over time, often over a very long 
time. When you find it possible to use a pogo stick 3 or to recall a 
vacation from many years ago, you are depending on the storage 
capacity of your memory. 

8 The third process, retrieval, occurs when you locate 
information stored in memory and bring it to consciousness. 
Retrieving stored information such as your address or telephone 
number is usually so fast and effortless that it seems automatic. 
Only when you try to retrieve other kinds of information — such as 
the answer to a quiz question that you know but cannot quite 
recall — do you become aware of the searching process. Retrieval 
processes include both recall and recognition. To recall 
information, as on an essay test, you have to retrieve it from 
memory without much help. Recognition is retrieval aided by clues, 
such as alternatives given in a multiple-choice test item. 
Accordingly, recognition tends to be easier than recall. 

Figure 7.1 

Basic Memory Processes 
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q\ -L^j La-LaC- t llA J^jia Coij £Lj^f! <j-a j^l£ ^j Jj^i ^J M^jIxaIU 
AjUai { jlS> A- 4 J3U dJii Sj-JiP (JjiLuu <J-A A \h& jS3-j <ji aI.VVi h\\ i*\ '& aj 4JI 

4u1axJ i^jJ-4 gf>AJfl J^l£ Ji<uu Afrl^jluu) ^jlaj V c£Jj 4£j*^ ci^ jtf&VI 






Remembering something requires first that the items be encoded — put in a 
form that can be placed in memory. It must then be stored and, finally retrieved, 
or recovered. If any of these processes fails, forgetting will occur. 



2. po*go stick (po'go stik) n. A stick with handles, a spring, and footrests used to 
propel oneself along the ground by hopping. 
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Types of Memory 

9 When was the last time you made a credit card purchase? What 
part of speech is used to modify a noun? How do you keep your 
balance when you are skiing? To answer these questions you must 
use your memory. However, each may require a different type of 
memory (Brewer & Pani, 1984). To answer the first question, you 
must remember a particular event in your life; to answer the second 
one, you must recall a piece of general knowledge that is unlikely to 
be tied to a specific event. And the answer to the final question is 
difficult to put into words but appears in the form of your 
remembered actions when you get up on skis. How many types of 
memory are there? No one is sure, but most research suggests that 
there are at least three basic types. Each is named for the kind of 
information it handles (Reed, 1992). 

io Memory of a specific event that happened while you were 
present— that is, during an 'episode" in your life— is called 
episodic memory. Examples are what you had for dinner 
yesterday, what you did last summer, or where you were last Friday 
night. Generalized knowledge of the world that does not involve a 
specific event is called semantic memory. For instance, you can 
answer a question like "Are wrenches pets or tools? 1 ' without 
remembering any specific event in which you learned that 
wrenches are tools. As a general rule, people convey episodic 
memories by saying, "I remember when .../ whereas they convey 
semantic memories by saying, "I know that ..." (Tulving, 1982). 
Finally, memory of how to do things, such as skiing without falling 
(and riding a bike, reading a map, tying a shoelace) is called 
procedural memory. Often procedural memory consists of a 
complicated sequence of movements that cannot be described 
adequately in words. For example, a gymnast might find it 
impossible to describe the exact motions in a particular routine. 

ii Many activities require all three types of memory. Consider the 
game of tennis, Knowing the official rules, or how many sets are 
needed to win a match involves semantic memory. Remembering 
which side served last requires episodic memory. Knowing how to 
lob or volley involves procedural memory. 









lj! h\\\ jJfc La ? A f\\ aViVI AJ&UaJb f Ij-uJb £xj& Sj-4 j^\ £u\£ ( J1a 

? gdjjj UHc^ ^jjIjj J& laflUj uL£ ? ^JiS J^^ul ^Vmuti 

. Sj£lill &a < a\"\\<\ p^j ^ij 

d%* ^ 4JjJU» AjjU j£jjJ £)| UAAJ Jj^l Jl^uill J& 4J^tt 

Opus Cj^^j MJajjj^a £)J& <ji Jcaj-aII 
^i j±u 4-&Ij CjLaK ^ Ifx-uaj ujuuaJl {yah jJ^i\ Jlj-uJl ^& 4J^U 

CjLajI3La]| p jL l"ljflni Si^lj j£ A-UjjLuuI p Ijj) JSVI ^^ dUA <jl ^1 J^uU 

AaJajxSl dj£)il! /«*"£ <^1j^ ^fl 
? O^l ft&dl djil £l£ liU Jllil! Jjxu* Jb 

^<vuu ( ^Luala. ) 4 La a CjI-IaI ^Jp ^ J^j V <j-^tj a1LxAI *LaUJt A^jxaII 

JIjj " UjJp j£ijj Ul " J^ij Aj-Jajxil CJbj£iI! Jijj ; ^alp dJPll£ 

& AojIj^VI dj£|jJl ^auu LjluJl jjJj gijUl Jla f UutfSf! J*1j uL£ Sj£l3 

CJbxil ^ cil£ L-iua j 
c^L£jaJ| i fl uajj (jj JaAluu-ail <j-<a AJI J^j 1± jLxa^1\ \ JuUlt JjfJuuj /^-I^ 

lju£ iij3u»j 6 A-i-uajC- Sj-£l3 ^Lj^j ^jb^-j c-jJLa. ^ij & 4-JV^I dj£lUl 
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Linkages 

Learning by Doing 

Procedural memories involve skills that can usually be learned only 
through repetition. This is why parents not onty teJI children how to tie a 
shoe but also show them the steps and let them practice. Factors that 
enhance skill learning are described in Chapter 6. 



Explicit and Implicit Memory 

12 Memory can be categorized in terms of its effects on thoughts 
and behaviors. For example, you make use of explicit memory 
when you deliberately try to remember something and are 
consciously aware of doing so (Masson & MacLeod, 1992). Let's say 
that someone asks you about your last vacation; as you attempt to 
remember where you went, you would be using explicit memory to 
recall this episode from your past. Similarly, if you have to answer 
a question on an examination, you would be using explicit memory 
to retrieve the information needed to give the correct answer. In 
contrast, implicit memory is the unintentional recollection and 
influence of prior experiences (Nelson, 1999). For example, while 
watching a movie about a long car trip, you might begin to feel 
tense because you subconsciously recall the time you had engine 
trouble on such a trip. But you are not aware that it is this memory 
that is making you tense. Implicit memory operates automatically 
and without conscious effort. As another example, perhaps you've 
found yourself disliking someone you just met, but didn't know 
why. One explanation is that implicit memory may have been at 
work. Specifically, you may have reacted in this way because the 
person bears a resemblance to someone from your past who treated 
you badly. In such instances, people are usually unable to recall the 
person from the past and, indeed, are unaware of any connection 
between the two individuals (Lewicki, 1985). Episodic, semantic, 
and procedural memories can be explicit or implicit, but 
procedural memory usually operates implicitly. This is why, for 
example, you can skillfully ride a bike even though you cannot 
explicitly remember all of the procedures necessary to do so, 

13 It is not surprising that experience affects how people behave. 
What is surprising is that they are often unaware that their actions 
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have been influenced by previous events. Because some influential 
events cannot be recalled even when people try to do so, implicit 
memory has been said to involve "retention without remembering" 
(Roediger, 1990). 



U jSIj £jjulaiuu V djjj-all djIl^Vl jIuj tf$ .AIjLuu d^A^L CijLl dJj 




Making Implicit Memories: By the time they reach adulthood, these children 
may have no explicit memory of the interaction they had in early childhood 
with friends from differing ethnic groups, but research suggests that their 
implicit memories of such experiences could have an unconscious effect 
on their attitudes toward judgments about members of those groups. 

Focus on Research Methods: 

Measuring Explicit Versus Implicit Memory 



14 in Canada, Endel Tulving and his colleagues undertook a series 
of experiments to map the differences between explicit and implicit 
memory (Tulving, Schacter, & Stark, 1982). 

■ What was the researcher's question? 

15 Tulving knew he could measure explicit memory by giving a 
recognition test in which participants simply said which words on a 
list they remembered seeing on a previous list. The question was, 
How would it be possible to measure implicit memory? 












a— uuji Sj-jJc- ujjL^j Ijj-^l of !L-ajj ( ( j—Liijj J»Ljjt ) t |J-J£ (j-$ 
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■ How did the researcher answer the question? 

16 First, Tulving asked the participants in his experiment to study 
a long list of words— the "study list/' An hour later, they took a 
recognition test involving explicit memory — saying which words on 
a new list had been on the original study list. Then, to test their 
implicit memory, Tulving asked them to perform a "fragment 
completion 11 task (Warrington & Weiskrantz, 1970). In this task, 
participants were shown a "test list' 8 of word fragments such as 

d-l — iu- t and asked to complete the word (in this case delirium). On 
the basis of priming studies such as those described in Chapter 9, 
Tulving assumed that memory from a previous exposure to the 
correct word would improve the participants' ability to complete 
the fragment, even if they were unable to consciously recall having 
seen the word before. A week later, all participants took a second 
test of their explicit memory (recognition) and implicit memory 
(fragment completion) of the study list. Some of the words on this 
second test list had been on the original study list, but none had 
been used in the first set of memory tests. The independent 
variable in this experiment, then, was the amount of time that 
elapsed since the participants read the study list (one hour versus 
one week), and the dependent variable was performance on each of 
the two types of memory tests, explicit and implicit. 

■ What did the researcher find? 

17 As shown in Figure 7.2, explicit memory for the study list 
decreased dramatically over time, but implicit memory was 
virtually unchanged. Results from several other experiments also 
show that the passage of time affects one type of memory but not 
the other (Komatsu & Naito, 1992; Mitchell, 1991). For example, it 
appears that the aging process has fewer negative effects on 
implicit memory than explicit memory (Light, 1991). 

■ What do the results mean? 

18 The work of Tulving and others supports the idea of 
disassociation, or independence between explicit and implicit 
memory, suggesting that the two may operate on different 
principles (Gabrieli et ah, 1995). indeed, some researchers believe 
that explicit and implicit memory may involve the activity of 
distinct neural systems in the brain (Squire, 1987; Tulving & 
Schacter, 1990). 









(j-A 4-Jjjia *L*ojI£ 4-uu|jJ 4_jjj^j ^-S £)J&jIu^a1\ Jl— uj ( Jj_uiljj \ \ ^ ji 
^ CJbdSJl (j\ iA^j j^al\ 6j£li3l ^ J^ull jW-*^ lj«^l ApLuu Jjuj fla-uuV! 

' f J^Jl f L^j) 4-AfrA ( JjJoiljj ) a^JLuu 4ju<nll *£jj£JJ jLj^j idii J*JJ 

d-l^iu 

2u*lZU JjluJ! Sj£lill jlajsu &\ ( J^jS ) o*J&\ < <j*1<A\ JU£I ^Luuj 

CJl^Iill jlaxj 4-uutjiIt A-ulU ( f j*l\ JU£I ) i AoLuiall 4*jj*al\ ffJjSli 
aj£lUl CJljLul! ^i ^Vihh fJ U$-Slj hU$\ 2uu\ll\ ^ c^jL£ ^lall ^fl 

3f \j£ ±1a '^**\ (j±l\ £l$j\\ A-ia£ <jL£ <jj^H) dlA ^ JSlya ail j-JlLx]| 

( p JJ-ujj JjlL» Sj^lj ApLuJ ) *Lul|jiI| <Ajli (J^jt-u*-^ 

4aj>u3 Sj£lill CJljblkl <> J£ ^ f-UVl c)t£ £^ j£^ 



4 jUp <jj jJ-jjj t j^^-% V j-^VIj Sj£|J-Jl <j— 4 p j-J J^^j dJ-S^I) JJJ-^ 



. pUill ^ d Jj^la A^Ilp A-Jajj j LLuu ^i^ 
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■ What do we still need to know? 

19 Psychologists are now studying the role of implicit memory 
(and disassociations between explicit and implicit memory) in such 
important psychological phenomena as amnesia (Schacter, Church, 
& Treadwell, 1994; Tulving, 1993), depression (Elliot & Greene, 
1992), problem solving (Jacoby, Marriot, & Collins, 1990), prejudice 
and stereotyping (Fiske, 1998), the development of self-concept in 
childhood (Nelson, 1993), and even the power of ads to associate 
brand names with good feelings (Duke & Carlson, 1993). The results 
of these studies shed new light on implicit memory and how it 
operates in the real world. 

20 While some researchers claim that implicit memory and explicit 
memory involve different structures in the brain (Schacter, 1992; 
Squire, 1987; Tulving & Schacter, 1990), others argue that the two 
types of memory entail different cognitive processes (Nelson, 
McKinney, & Bennett, in press; Roediger, Guynn, & Jones, 1995). 
Indeed, some social psychologists are trying to determine whether 
consciously held attitudes are independent of implicit social 
cognitions— past experiences that unconsciously influence a 
person's judgments about a group of people {Greenwald & Banaji, 
1995). A case in point would be a person whose explicit thoughts 
about members of some ethnic group are positive, but whose 
implicit thoughts are negative. Early work on implicit memory for 
stereotypes seemed to indicate that explicit and implicit 
stereotypes are indeed independent (Devine, 1989), but more 
recent research suggests that they are to some extent related 
(Lepore & Brown, 1997). Further research is needed to determine 
what mechanisms are responsible for implicit versus explicit 
memory and how they are related to one another (Nelson et al., 

in press). 






LgJjj t^ti!>&Wlj ^LiaJa II dj£llil jjJ £j-uujJj £^1 o^iil f LaIp 

j 4jjila]|j £i\il\ ^>£jLt jjjJsj c 4 \h*\\\j jJp&\ i JSLulaII J^ i <JSl\ 
^1 J-43U ( La£j AjjAuaJl Sj£IjJI ^jlsz f j-uaJI <->Ut,„ c^Luuljilf z±$l juUIII 
CjI Aa£> £_uj L$jJ Ij-^Jl (j4jSH\j £UjJ! tjl A h\"\\A J-£bA ^^Jp (5>^ 
£iS&£> L ^l\ u&\ja1\ Jj^u jjijUu ^bu^VI q* 1 ^ f Uk- o^axj jSljil ^ 

A-jSjC- 4jZ>jaz*a1 fLuaPJ <jj£- A^lj-ufl i&u ^^1\ (jsy\n\\\ <jl til] J /Jp Jtfu 
dj£|jJl ^Jc- j-£fa ^^J t£-3 ^ (jjjjl < n a^JI 1j* a ua ^ VWj 1 on ^ (jjj;l > J I A^i 

I a^ nj Alua dtife <jl La -^ <Jj J^^ *J^*^ ^J^t (J- 4 -^J- 4 

dj£lill AAjj^haj CjUII ^A La Jji^ll Cjj^I £ja 4jja] 4^l& dUA ; 'J^J 

. ciJ^^W LaAlJ^I AJblf' ^j£j <-f^J A^jj^I JjlLa *Ui<vuait 
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Figure 7.1 

Measures of Explicit and Implicit Memory 
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This experiment showed that the passage of time greatly affected people's 
recognition (explicit memory) of a word list but left fragment completion 
(implicit memory) essentially in tact. Results such as these suggest that 
explicit and implicit memory may be different memory. 

Source: Bernstein, D. A<, Clark Stewart, A., Penner, L. A., Roy, E J. s 6c Wickens, C D. (2000), 
Psychology (5th ed.) (pp. 214^-218). Boston: Houghton Mifflin Company. 



Summary 

The Nature of Memory 

21 Human memory depends on a complex mental system. 

Basic Memory Processes 

22 There are three basic memory processes. Encoding transforms 
stimulus information into some type of mental representation. 
Encoding can be acoustic (by sound), visual (by appearance), or 
semantic (by meaning). Storage maintains information in the 
memory system over time, Retrieval is the process of gaining 
access to previously stored information. 

Types of Memory 

23 Most psychologists agree that there are at least three types of 
memory. Episodic memory contains information about specific 
events in a person's life. Semantic memory contains generalized 
knowledge about the world. Procedural memory contains 
information about how to do various things. 






Sj£llil) jaa-jSM * j-aJ! {Laj\ &£1j CjLa1*1\ A-ajIS &a (^uatjlt SjSlill) 



m SksLA (J2& ^Uaj J& IaIsu AojIuu^I Sj£liil 

Sj£lill fUaj ^i CJLajkAll Lf lc> &^ Lfctj^ .(t^*-*^ Alxuuljj) (JH* j\ 
(>• £|jj! 4^j jSSfl ^ ^LlA £)1 ^^Jp £>£&L oiill f Ltl& fJasu» 

SjSliil .flUlt J>a La^L4J) iijstAll Jj^ ^>h^ 5-jWjII SjSlill .o-aiuill 

A K\\*\ a f louuL *L&) ^o^ Jj^ ^tajia-4 /J& (jjfi^Z Aj£\j^£\ 
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Muscle 

Reading 

Reminder 

Phase Three: 

Recite 

Review 

Review 

Again 



Explicit and Implicit Memory 
24 Most research on memory has concerned explicit memory^ the 
processes through which people deliberately try to remember 
something. Recently, psychologists have also begun to examine 
implicit memory, which refers to unintentional recollection and 
influence of prior experiences. 



Source: Bernstein, D. A., Clark-Stewart, A., Penner, L A., Roy, E. J., & Wickens, 
C. D. (2000). Psychology (5th ed.) {p. 246). Boston: Houghton Mifflin Company. 



tffcU (> J&\ CjULoJIj iAjjxA Sj£l3 I^jjJ Sj£lHl ^ &j2lA\ p&LA 



r-g3_ 




A T E G Y 



Noticing Collocations 

Whenever you encounter new words, think about which words commonly 
collocate with your new words. Understanding word associations can 
help you learn, remember, and use new words. 






i*ptuii cjUiiJt aJSl^u 
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Reading Selection 1 

Our Changing Environment 



h; 



Environmental Science 

[ow humans can best live within the Earth's environment is the 
theme of what is loosely called environmental science, the 
interdisciplinary study of humanity's relationship with other 
organisms 3 and the non-living physical environment. Environmental 
science is interdisciplinary because it uses and combines 
information from many disciplines, such as biology (particularly 
ecology), geography, chemistry, geology, physics, economics, 
sociology (particularly demography, the study of populations), 
cultural anthropology, natural resources management, agriculture, 
engineering, law, politics, and ethics. 

2 Environmental science encompasses 2 many complex and 
interconnected problems involving human population, Earth's 
natural resources, and environment pollution. Pollution is any 
alteration of air, water, or soil that harms the health, survival, or 
activities of humans and other living organisms. 

Environmental Sustainability 

3 One of the most important and most frequently used terms in 
environmental science is environmental sustainability. Broadly 
speaking, environmental sustainability is the ability of the 
environment to function indefinitely without going into a decline 
from the stresses imposed by human society on natural systems 
(such as soil, water, and air) that maintain life. When the 
environment is used sustamably, humanity's present needs are met 
without endangering the welfare of future generations. 
Environmental sustainability applies at many levels, including 
community, regional, national, and global levels. 



1. or*gan*ism (6r'ga-mz'3m) «. A living thing, such as a plant or animal. 

2. en-com*pass (en-kum'pas) v. To include; surround. 
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4-uaLk) pLau^Vlj >t >AjflV)j fUjoillj tU^jijoaJlj tfbju£j|j tU^lji^Jlj 
t3 jt nhll Jjlj-all SjUJj t^lSSlI £luiftfl ^j(^llu*I) 3-uiljJ iUflljPj-aJill 
.JptaVtflj iuuUuillj ^^jIIIIj 5-uu^Jlj A^ljjll 
J.AOLJ ^JlII AJsjIjIaIIj SjSjlaI) J£LulaI| £>* ■^■^^ J^uSu Ajiul) >jIaJl 
j j jin (j\ jjfc <ijjia]| .4^^ ^^J <<jiaj!sU Ajx-ulall Jjlj-altj Ajj-uuII (j\Sjat 
j\ iSUaJI AjS ^^Jp f IjLIIj t^aaAJ) jJaJ ^1 3-jj5I! j\ 9> t>$^J *LaII ^ 



l^ajL yjl\ JajiJaJl ^ J-^i> cr^ Jj^^i l)J j ^y^* - ^ >^ <-^^ d**^ 
)r\°\ au ^1 (f Ij^lj ifUJlj ^j^l Jl«) AjJuJail ^lalll ^Ip (|j-uull ^oj^aII 
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4 Many experts in environmental science think that human society is 
not operating sustainably because of the following human behaviors; 

1. We are using non-renewable resources such as fossil fuels 3 as 
if they were present in unlimited supplies. 

2. We are using renewable resources such as fresh water faster 
than they can be replenished 4 naturally. 

3. We are polluting the environment with toxins as if the 
capacity of the environment to absorb 5 them were limitless. 

4. Our population continues to grow despite the Earth's finite 
ability to support us. 

5 If left unchecked, these activities may reach the point of 
environmental catastrophe,* threatening the life-support systems of 
the Earth to the extent that recovery is impossible. 

6 At first glance, the issues may seem simple. Why don't we just 
stop the over-consumption, population growth, and pollution? 
These solutions are more complex than they may initially seem, in 
part because of various interactions among ecological, social, 
cultural, and economic factors. Our inadequate understanding of 
how the complex, dynamic environment "works" and how different 
human choices affect the environment is a major reason that 
problems of environmental sustainability are difficult to resolve. 
Because of the effects of many interactions between the 
environment and humans are unknown or difficult to predict, we 
generally do not know if corrective actions should be taken 
before — or after — our scientific understanding is complete. 

7 The key challenge, then, is to meet immediate human needs 
while protecting the environment for the long term. We try to 
present a balanced evaluation of the many causes of environmental 
problems. We also provide the scientific foundation to evaluate 
these problems, and we suggest various courses of action based on 
our current understanding of the environment. 

Raven, P. H. r & Berg, L. R. (2001). Environment (3rd ed.)(pp. 5-6). Hoboken, NJ: 
John Wiley & Sons. 









V l $jmlj1\ • <ua ail <jj qj,) Vitj A \\\\\\ AjJxJl ^ ?\j^l\ <j-4 ±j2x!\ 

t-4-4 p J-Uli J^uu *UJ»Jl dLiAl) J-u Sj^loti Jjl ja!\ &\\*i t\\ Q^J . Y 

.^jLula j£uu AjjJxj 0^-^ 
l^jbuluul J& <UuSl SjjS (JSj <AjoA\ A\ja1\ £a <LmI) dijll q^j U T 

.dJbjluul £loj V ^ill ^aJl ^j c>ajVl jla-uu ^ SUaJl ^£J ^Jaj JJ$j <^j2I 
JaljiVI Liij laid ^L H liUl .LUalll Aku-u jJjj jS i^jSfl 4lA jll 

V;-' ; LpJ^ ^-ij 4^-jI^]I 4^ j«1^2 -li Laa I * jfou jJi£i ^^Jfc JjJaJl dJJfc 
4_ik£Wj i-jpU3*yi J-a!jxi!j t ^L^jIji#l £j_i 3 itti.tt cj^Liil! 

Mjuijijll uAj-uiVI <^A 4-uJl ,Jp jjjj 4 ftHa 4I) (jLuuVI CjIjLu^I <ji 4JL£j 
.Igi^ V*'^ ^ Jijjtti 4-alJluiVI J^ULj (j-4 dka. ^p]) 

J-^jj (jl (^ tjn (jLS Uj L-4 i-ijju V L-aj^c- (j-^Jj 4 ^-^ j) j nil u^u^ j jl 
.ILiI ^^Alxil ^ill JLu£l Jxj j! JjS AjAja^alll CJlf lja.VI 

4jjljJL<» aj j Vi >J-iij JjI^j l>^J .J^J^^ ^±a]| ^Jp A-Jjull ^Jp Mft^Nall 

^LaJl lla^i (jduU-ui ^^ 4 ilia ai) J^aj) CJljLuu^ rjjij O^J iJ^LuuxIl diA 



3. fos*sil fu*el (fds'sl fyoo'^I) w. Material left of or by a plant or animal that lived 
long ago that burns> such as natural gas, petroleum, and coal. 

4. re-plennsh (ri-plen'Ish) ir.v. To restore a supply of something. 

5. ab»sorb (absorb') v. To soak up or take in. 

6. ca"tas-tro*phe (ka-tas'trs-fe) n. A great, often sudden, disaster. 
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Reading Strategy 

The base form of a word is called the root word or headword. Word 
families can be built from each headword by adding affixes to the 
word. A prefix comes before the headword, and a suffix comes at the 
end of a headword. Usually, one form of a word is more common and 
familiar than other forms. Knowing different word forms can enrich 
your vocabulary. 



^jJj £) qSaj A M\\ A \\"\\a zSLaj A^jla m( jjS.*$\ zSLaj!\ <j-a cijlLaj 



Reading Actively 

One way to improve your reading comprehension is to be an active 
reader. Active readers try to make connections between the reading 
text and what they already know, their prior knowledge. This process 
helps them understand and remember what they have read. 









P \j&1\ .UaoJ [£jlHt qjSj £)l jJfc djjJ df \jll\ ^i ^juiVil dJ^Ij AJLjia 
JjijS U j£i2j M^ ^^ fAJC-luu A-iLtfJl DiA „4JLtuJl f^jjua (Jxilb 
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Old-growth forests 
are found along the 
Pacific coast of the 
United States from 
Alaska to Northern 
California. 



Reading Selection 2 



Old-Growth Forests of the Pacific Northwest 

i A lthough legislative approaches have generally been effective in 
/^dealing with environmental problems, some issues are so 
contentious that they are difficult to resolve. One such controversy 
escalated during the late 1980 T s and I990's in western Oregon, 
Washington, and northern California and continues today. The media 
portrayed this issue as a drama that pitted people's livelihoods 1 
against the environment. At stake were thousands of jobs and the 
future of large tracts of old-growth (virgin) coniferous 2 forest, along 
with the existence of organisms that depend on the forest. One of 
these forest animals, the northern spotted owl, came to symbolize the 



1. livcli'hood (llv'le-hdbd') n. Ways of earning money to live. 

2. co'iiif-er-ous (ko-mf sr- as) adj. Having needles and pine cones, chiefly 
evergreen. 






<-i^UJl iJA Jia U-i^l .l^-U ujlu9j ^yjJl J-^ SjjIaII Lluallt j^asu cAaia]| 

tj ^U^, JJ^J*'^^ CJljUJl (f IjJjdl) 6J-43L4 6j-u£ f IjAl Jj&ulAJ J^tJl 

A-jliJl CjUIjja 1^1 .CjLjUJI { jls^> ,l<u3u ^Jill 4-^t CjIIjIS]) ^j^j £-* V-^ 
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confrontation because of its dependence on mature forest for 
habitat. 1 These birds are species that usually need large areas of 
intact forest to supply them with food such as flying squirrels and red 
tree voles (a mouse-like animal). The northern spotted owl is currently 
listed as a threatened species under the Endangered Species Act. 4 

The Environmental Significance of Old-Growth Forests 

2 Old-growth forests, by definition, have never been logged. They 
are very different from forests that were logged and have re-grown. 
For one thing, many of the redwoods and sequoias in old-growth 
forests are ancient— some as old as 2000 years. Many trees have 
attained immense sizes. Some Douglas firs, for example are 91 m 
(300 ft) tall and 4.9 m (16 ft) in diameter. Old-growth forests 
usually contain trees of the same age and size. 

3 Because most of the forests in the United States have been logged 
at one time or another, the amount of old-growth forest represents a 
small fraction of the total forested area in the United States. This 
fraction is decreasing because old-growth forests in the United States 
are found only in the Pacific Northwest and Alaska. 

4 Biologists regard the remaining old-growth forest of Douglas fir, 
coastal redwoods, sequoias, and spruce in the Pacific Northwest as 
living laboratories. These forests demonstrate the complexity of a 
natural ecosystem 5 that has not been extensively altered by 
humans. When one of the ancient trees dies, for example, it 
eventually crashes to the ground, felling other trees in Us path. 
This provides an open area in the forest canopy. Sunlight 
penetrates the ground floor, and plants grow in profusion, 












CjLjUJI &a Sj-u£ CjIaLula dJlxll ^ ^Uaj L ^l\ p\j?$\ (JA <^A JJ^kll d ^& 
flj n*\\\ j\<)i„ll £)jj_i£j SjiUall uAJlyi II JJLa &\ *hlb aAJjjJH A <u1uj 11 
4J-4 Ufcjbjpb LaIIa 4ja$jA\ AaLaAJI *Laju]| Jj_uu ajj .(jl^l ^A^ uLfc^) 
.jlaljlkU M-JajXAll pl>Wl 4^aa &ji\! <-aajaj jlaljltyb Sj^aII pl>&! 

<j-a J-U&ll (ji ljAj IaI j f^^-uJ .1 frjpljj SjLpj j 1 j La ' mj aj ( Jj1\ CAjUJI 
L$1a QdSxA\j <ajj£ ^ Sj a jl a II (JjUUJI ^ bjftj<«itij jaaVI < j<foll j1a-^1 
_£ b AJjU ^Laa! jIa-u&1 o-A a^*J1 (^ajLL ji b <Luj Y * ♦ ♦ Ujap cjjLL 
i , ^ 4JjIaj (Udi V * * ) 1>L« ^ ^ ^1 JIIaII Jjj-uu ^^b u-jjlill <jj£& jJ 
4jjtlj 4>a jIa-uu! /Jp SjI& ^$>aj $jaxa]1 CiblsJl .jiaHl ^ (>^ ^) jla 

,*aaJ1j jaxII 

ji -IaIj ^iij 4^-S SaaIaII CjLjV^I (j& CjLjliJl jJ&i JjA ' MJ AJ .& 4JV 

^-fl CjIjUlSI MaLula ^Iaa) <ja IjAua If Ja Jjaj SjaxaII CJbiiJl 4ja£ cja] 

cjtjUii ^^jp j>j&ii ijjnii j^uiii ^ 1a! f-j-a. )1a .s.i vuii £jLj¥jIi 

.tluiVij £$.%ll k^AAll ujj£ JUui ^i L&£ S^aaa!! c^bVjil ^ SjaxaII 
jIa uil tuj^Hij (jdu!^j^ CJblP <ja /Jjj Ia (jjjikj bAjij^j f IaIp 
LjaaII ujj^- Jb»-ui ^i c-^^mi djAuij tbj^jniMj cAaIaI Ulll jaaVI uluaII 
^jLukll c^ull aUaIII .IjSsj (•* 1/1*1 CjLjUJI dJJt .A-jA JaUa£ SjajlaII ^^l^Jl 

(2>a dAaIj ^Jaj Ia^jP .J*^»^i J^ <JA j-uulj (jUflJ /Jp UbjJJXJ AUJ a] (^)j 

^^Jp ^laau j uil kill 5-jI^j ^i AJj t JULaSI Jjj-l« ^pp t A-ajjIII jlali^l 
^i ^Aj*iL« 4ikLa jfl>J life J .^Ajjla ^i c5JaS?1 jla-iSfl J^JJ 'U^J^l 
j-ajj (JjLjbUlj c^y-uajSfl (jjbkll ^Jl JjlIxjj (JjiaAJI Ajlu^I .CjUjUlII AJIsa 



3. hab*i*tat (hab'i-tat) n. The area or natural environment in which an animal or 
a plant normally lives or grows. 

4. En*dan*gered Species Act 1973 law that requires the government to protect a 
plant or an animal whose population is so low that it is in danger of becoming 
extinct. 

5. e-co-sys-tem (e'ko-sls'tam) n* The community of a certain area that includes 
the plants, animals, microorganisms, and physical environment. 

6. can'o-py (kan's-pe) n. The uppermost layer in a forest, formed by the upper 
branches of the trees. 
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providing food for many forest animals. The fallen tree also 
provides habitat for many organisms. Voles, for example, live in 
crevices 7 provided by the rotting log. Voles are an essential part of 
the forest because they feed on certain fungi. Undigested fungal 
spores* are spread throughout the forest in vole droppings. 9 These 
fungi form associations with tree roots and provide the trees with 
mineral nutrients released from the fallen tree as it decays. 

5 To environmentalists, the old-growth forests are a national 
treasure to be protected and cherished. These stable forest 
ecosystems provide the primary biological habitats for many 
species, including the northern spotted owl and 40 other 
endangered or threatened species. Provisions of the Endangered 
Species Act require the government to protect the habitat of 
endangered species so that their numbers can increase. To enforce 
this law, in 1991 a court ordered the suspension of logging in about 
1,2 million hectares of federal forest where the owl lives. 

The Commercial Significance of Old-Growth Forests 

6 The timber 10 industry bitterly opposed the 1991 moratorium, 11 
stating that thousands of jobs would be lost if the northern spotted 
owl habitat were to be set aside. Many rural communities in the 
Pacific Northwest did not have diversified economies; timber was 
their main source of revenue. Thus, a major confrontation over the 
future of the old-growth forest ensued between the timber industry 
and environmentalists. Strong feelings were expressed on both 
sides — witness the bumper sticker reading: "Save a logger, kill an owl." 









jjji! (JjIa Luajj j2jj h°\ * a\\ j^-u^l .4J*il <-^jj^ <j^ Jj^xII p \lxl\ jj&jj 
<_-j2) JjluJl ^1 l&*2 ' Jll^l! Jjxuu ijz iJlaJl C)\j&l .4-P^\ dUl\Sl\ &a 

(J&& tgJV AjI&I) <J-4 LluiLui) If J*. JS-UU Jl^Il UL>^ .Q&iJ A ^ Ja-uJ! \$ A>\\\ 

f LaJ! fa-^ ^ 4*aj)<^3 **\\ JJC- AjjJaill ajjIj^I) junnj m A nt a tlAjjJafl ( J^ 
jU-u&) JJ^ 2^ ^^*-^ J*-^ c^bjiaill DiA . JSaJl jli ££La$ ^S CjbtfJl 

/.tut 

^li ^L&&) .(j^aljij^Lj 6.114*]) £!>&! ji jlaljiWLj JA4* >kl £ji £ * 
£lj&U AjsuJal) ^IjaII AjUa ^AjSaJI <> uaIIsj jiljiftfb Sj^aII £ijfth 

*jaxj*1\ CjbliU Ajjbalt A^Vt 

"(H^ ft e ci_ajll S.l£ j j^jl ju ljLS iVl ^U ua 

(^ A-aAjjII ljI t rt*i^ all (j-* j-jj£ .LojIa J-uajJ <jl jj-^aII <j-^ <jb£ AJafij^Il 
£)L& ljImvaVI ^A^jHa CJbUajSl l^jjJ &£a ^J ^^L^Jl kj a qj) ljj^ JL^ui 



7. crev'ic (krev'is) n. Narrow cracks or openings, 

8. fiiii* gal spores (fung'g^l sp6rz) n. Small, usually single-celled reproductive 
bodies of a fungus (e,g., mushroom). 

9. drop'pings (drop'ingz) n. The waste matter from the bowels of animals. 

10. tim*ber (tlm'bar) n. The wood from trees before it has been processed into 
building materials. 

1 1. mor'a'to'ri'um (mdr J 3-t6r'e-3'rn) n. A suspension or ban of some activity, 
prevendng an action from taking place for a period of time. 
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Complexities of the Controversy that Were Seldom 
Portrayed by the Media 

7 The situation was more complex than simply jobs versus the owl, 
however. The timber industry was already declining in terms of its 
ability to support people in the Pacific Northwest. During the decade 
between 1977 and 1987, logging in Oregon's national forests increased 
by over 15%, whereas employment dropped by 15% — an estimated 
12,000 jobs — during the same period. The main cause of this decline 
was automation of the timber industry. In addition, the timber 
industry in that region had not been operating sustainably — that is, 
they removed trees faster than the forest could regenerate. 12 If the 
industry continued to log at their 1980's rates, most of the remaining 
old-growth forests would have disappeared within 20 years. 

a Timber is not as important to the economy of the Pacific 
Northwest as it used to be, a change that began long before the 
northern spotted owl controversy. States in the Pacific Northwest 
diversified, and by the late 1980^, the timber industry's share of 
the economy in Oregon and Washington was less than 4%. Although 
some had predicted economic disaster in 1991 when logging was 
blocked in the old-growth forest, Oregon's unemployment rate in 
1994 was the lowest in 25 years. Oregon attracted several high- 
technology companies, which produced more jobs than had been 
lost from logging. (Interestingly, a 1994 analysis by the Institute 
for Southern Studies concluded that states that protect their 
natural resources and have good environmental records have the 
best long-term prospects for economic development. An important 
factor in Oregon's economic growth is its quality of life, which in 
turn, is a result of its forests and other natural resources.) 

The Political Solution to the Controversy 
9 In 1993, President Clinton convened a much-publicized timber 
summit in Portland, Oregon, with members from all sides of the 
issue. The 1994 Northwest Forest Plan that arose from this summit 
represented a compromise 11 between environmental and timber 
interests. A federal judge approved the plan in December 1994. 



12. re*gen*er*ate (rf-jen's-raf) v. To grow again, re-create, 

13. com*pro*mise (kom'prs-mlz) n. A settlement of an argument in which each 
side gives up some of what it wants. 









CjJtS ,<j-£ij tA-ajJl J^ULa 4-LIaj -Jj-^-4 £H ^ fo* J-& J-^J^ <J^ 

<%n k\\\ Qja (jb i 7. S o ( Js. jjjj Lftj S\ J 4uiL j\\ £)jabjji AjV j CJbt£ ^fl 
jJJli .Sjuill qjl& J^La - AJjIsj \ Y * * * uj jjij La / \o A^ulL AJUxil 

<JjJjJJ A^Jij 4a|J1l*u4 JJiJ (jlS* J-AJU *J A \U\a\\ iJlll ^ UjLu&^l A^llufl 

dlA i"\\ */%\j lit" ciLJalj .UJ-j^aj o-l^i! CJLjUit £-« £_j-uil jta-y&l 
CjLjUlII jj£l JLfllkl ji CjJIH (MA* ^ LjlS ^1 jjjJIj Jj^mMl A^tiuaJI 

laj a a]) uj^ JLa-uu AJalaia Si < a * ft V ^;-* lib <L<^.« duj J lj! ui *VI 

t^jc-^al^ ^JL^Jl hj ^ ati ujjj& JU-w (J& Jj^Jt .AJaSj-alt 4JUAJI 4-aj^II 

Ua,j]^I£ulj dJl£^ui qa JjJxJj ^jxjjji Aj^J ^i;^ .LjIc- Y ^j-a 4j ^jlmo 

CJLuuljill I^xa JjS (> M H i ^bdl JjiKj j-flU ^LuA!iU jiUll) . jtaJ&! 
OJ^J dJj^ ^b^ CJ^-uu l^iij AjJLulal) lA^jlj-4 AjIa^ /Jc- (j^3 AajjiaJj 
^ ^-4 J^lp 4*<u .JjaJl ^AaII ^Ip AjJluaj^Vt 4uTm j^jill JJafll l^Jil 
4 ajjj jJt 4 JjIIaII ^ ^^Ij ^^-^ db^It AjP^j jA AjJt <n*WI (jjijjjl j^j 

.(^j^Vl Ajaujlall .Jj!>aJlj t^bUAI 
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io Thanks to a healthy infusion of federal aid to the area, some 
timber workers were retrained for other kinds of careers. State 
programs, such as the "Jobs for the Environment" project funded 
by the state of Washington, also helped reduce unemployment. 
Hundreds of former loggers were employed by "Jobs for the 
Environment" and similar programs to restore watersheds 14 and 
salmon habitat in the forests they used to harvest. 

ii As a result of the Northwest Forest Plan, logging was resumed 
on federal forests of Washington, Oregon, and northern California. 
However, only about one fifth of the logging that occurred during 
the 19S0's was permitted. The plan, along with previous 
congressional and administrative action, reserved about 75% of 
federal timber lands to safeguard watersheds and provide 
protection for the northern spotted owl and other species, 
including salmon and other fishes. 

12 As happens with many compromises, neither environmentalists 
nor timber-cutting interests were happy with the Northwest Forest 
Plan. Some environmentalists did not think the plan was scientifically 
sound and worried that it took too many risks with conservation 
values. Timber-cutting interests challenged the legality of the plan 
and tried to revoke^ or revise the laws that restricted logging. They 
proposed turning over a significant area of federal timberlands to 
local counties, where timber interests have more political clout. 1G 
They also asked Congress to pass legislation allowing a greater 
harvest of timber because of the economic hardship. 

13 Responding to powerful timber interests, a controversial bill that 
permitted salvage logging' 7 in national forests was signed into law in 

I 995. The law allowed loggers to cut dead trees and trees weakened 
by insects, disease, or fire, as well as "associated trees, 11 healthy trees 
considered to be in danger of catching a disease. The law, which 
expired at the end of 1996, allowed loggers access to parts of the 
forest that had been declared off-limits by the Northwest Forest Plan 
as well as other national forest areas not normally open to logging. It 
also exempted timber companies from complying with provisions of 
the Clean Water Act and Endangered Species Act. 

14. wa*ter»shed (w6'tar-shSd'} n. Mountains or other high places whose water 
drains into a river, river system, or other body of water. 

15. re*voke (rl-vok') v. To make something void by reversing, recalling* or 
withdrawing; cancel. 

16. po'lit'i'cal clout (pa-llt'I-kal-klout) n. The power and influence of a 
government or politician. 

17. saWage log-ging (sal'vij 16'ging) n. Logging the damaged trees. 



SjLpIj lA \hU\\ ylS ^LjUMI CJlJjatAil ^^uaJI <>kJJ JJaJj dJ3 
J-u i*LiAj£^l! jlaIjjII .l)^ -4 ^ L>* (JJ^ PJjW ujLuaVI jLaCr (jd&u <-ujJj 

( fljl kj" J-aS <j-a (jjV "i ti jlA-uftM t^tLL^ (j-a CiLi*]) uJuIajj aJl 
(liblxJl ^ (jj^Latl\ £fi**Aj" &\jla!\ CjU <\Vi SjUIuuV ^JjIaa g-^JJJ '"AjjJI 

tjl jU-uiVI jJaS lJI Vn ml aj cA-ajjiil AJLauJI CjLjUJI 4jaaJ A *\f\\ 

.UjjjIaII^ Aj*^j JLo-uuj td)j*jjji t^jhlinljl AjJIajVI CJblxll 
^l& J^a CJji^ J&\ Jj±j5H\ jJaS &* QUASkl\ ^J^ £-**■*> ttilli £-aj 
(jjiJujSl\ ^1 A1Ajol1\ £i\?\jAy\ ^a ljJa ^jA) Lola. c<JaiJj dlA .MA* 
A-jUaJ A-jJUjVI cJJLaSM C5 ^ Jalji £—a 7. V o j-jiij A-Jajia-4 iSjUVIj 









<J-4 LA JJC- J AJo$ja1\ AjJIaAJI A^jd&l A-Aj**1\ JjfljJj &Laa1\ CjU flVlni A 

C^!j\Jl1 j-4 J-^La* jJfc La£ ,^jai dba-uuij (JJ-aIuJI dJj ^ Laj tpljJVI 
CjJl£ JJaiJI £| Jlljpt 4-mtt f-ljil j^juI ££j ^ .^J* 1 * ^lUill liiUAII 

jLL^aII <j^» J^J^ (jjfcLui! J-a*>M (J I (JJ^ ^>^£j Aj^Ixil 4j2kUlt (JA A *Aut 

A h\\\ AjP^uJI cJAaSM iJ xhll £A-j£j ^Iaj .^lIII ^^Jp iaLlaJl £-a 

AIiaII jU-uiVl jiAj jU-uiVl ^5*^111 c)^^^ Qa^J U S^^0 f\£> ^ C)jK*l\ 
£j_& ^^ a c^J-iljaJl jl ;<jialj-4V!j c<Jj|j*uLaJl J-Jtij 4ij3LuaJl jK <oSflj 
.j^^Lj AjLus^I >Sal ^i ^uau Aja-uaJI jU^Sf! "^AluaJI CJli jU^Sf!" 
^J ^jauu-aII jl^ui^l ^yiialS tH^ ftp <LlgJ ^ ^SjI ^illj t(^>SUil 
^ djjla2w4 J^hu I^jL Cuk-i jS CjjI£ ^yjJl CJblxll (ja f Ij^l ^]J Jj^ajib 
CjLjUlII jlaLift ^ U jj£ ^^ !itiai 6A-ijj*il AJUuJI £iLA*l\ 3Jal J^S 

iL >a!jij^b dJ^I ^IjjS?I OjHSj iL^ai dUJI ^lS ^1£aV JIj1>VI 6^ 
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14 Forestry scientists and environmentalists opposed the salvage 
logging law because dead and diseased trees have important 
ecological roles in forests. Taxpayer advocates , such as the 
National Taxpayers Union, opposed the law because it costs 
taxpayers money. The U.S. Forest Service annually spends millions 
of dollars more to harvest trees in national forests than it earns 
from the timber sales. In 1994, for example, the federal government 
spent $100 million to build and maintain roads through national 
forests; timber companies haul lumber on these roads. Taxpayer 
advocates 16 consider road construction in national forests a 
subsidy to the timber industry because it did not pay for any of the 
road construction or repair costs. In 1999 a federal judge ruled the 
U.S. Forest Service and Bureau of Land Management, the two 
government agencies overseeing logging of old-growth forests on 
federal land, had not adequately carried out the provisions of the 
1994 Northwest Forest Plan. Specifically, the Northwest Forest Plan 
had required that the federal agencies complete extensive surveys 
of 77 local endangered and threatened species before granting the 
timber industry permission to log. The judge agreed with the 

13 environmental groups that brought the suit against the federal 
agencies that the agencies had failed to complete the surveys. This 
ruling triggered a new round of bitter legal battles between timber 
interests and environmentalists in the Pacific Northwest. 

An Economic Case for Preserving Old-Growth Forests 

15 According to environmental economists, the old-growth forests 
that remain should not be logged because a cost- benefit analysis 
indicated the resulting loss to society is too great, Not only do 
taxpayers subsidize the timber industry, but the financial benefits 
associated with preserving these forests (such as protection of species 
and increased recreation) also outweigh the cost of preservation (such 
as loss of logging jobs and an increased price of wood). There are so 
few intact old-growth forests that the cost of losing even a single 
stand 1 " is unacceptably high. The public is therefore willing to pay 

a great deal to preserve any remaining old-growth forests. 

Raven, P H., & Berg, L. R. (2001), Environment (3rd ed.Xpp. 54-5 7). Hoboken, NJ: 
John Wiley & Sons. 









J$ jU-yfiM jlaS <> jIIjVI &>ili k#l\ fi\j£>j CJbUil fUte o^ajte 

£j4till uuljJaJl <yiil.ll ^Hajj"! ^IajVI Jia tuiiljJ^I ^U £fi> frpk\±A\ 
Ji£ SAaU) CjLjVjII ^i CAJiJl djJb .JI>*VI LailjJail ^aib Lil% 4JV 

j-jC- JjjlaJl 4JU.ua j p UA jVj-J UJ^ 4 ^ * * AalljjAII *L»j£aJ| <,"M*\\ c JIoaII 
i^ai).!*]) .Jjlall di* J&> uxooiJl ljJxjI ljIu^VI CASjj^ '.h&jW CAAxl\ 
AfrliuflJ Aoliajil CibUJ) ^ <jjlai! .\ij<nm Ajt&) ^jjjIaL uiilj^aJl ^yt^U ££> 
S^^^ ^ J^ ;gjiufl^) uL11£j ji Jjlall f IL <> ^V gilt fl ^i <-jbilVt 
CjLVjII tf&y*A\Ji\ Sjbl u^jLaj CjUaJJ A-«±k ^IjJ-jill ^-Jallll ^ 
^ Sj^laII CJblaJl (ja jtawuuVI gJa^ /Jp lJj^u (jalfajSA £)^»£j tS^Vuti 
JjUiAI M H t ikk fU&i <> ciLS >aJ Jte >au fJ t iLpU3VI ^\Ji\ 
&\ A^Jl1\ AJUuJI AJi- 5Jal CJuila tAjJaall <L*j ^^ m <#jA\ \Aa£1\ 
jlaiU u ^jjla1\ £jJ VV J ki!&Al\ £jma!\ CjUL^ ijlljJjjill CSi\lji\ Ja£j 
<^JaUII JSlj . JjlJlI uily&SM A^tiua £pl jtla JjS A-jL^aJI Sja^aII gjj&tj 
4J! 4-Jlj^l CJVbSjll J-ua cSJ-^ ^ ^ <"i ;W ^-al! 3-H&JI CJbcUaJl j-« 

(jl AJ^iAS f jjaa^j c-jLuLkVI fcJLua-a <^uj djjj^Il Aojjj11]| djbLAll ^ ^■^ 

C5*^J V tJljJ V ^511 S>oxa1I CJbUil ^| i^^iull jluajSVI f lj4aJ Uflj 
LaaUll SjlyLaJl'^i CJjLui.i JJljillj i fljltVilt J^u ^V I^j^.mI ^ £j\ 
VI cujUHVI A^U-ua ^PJ ^ LailjJail C5*i^ ^ O^ -^ ^jjj£ ^ua^xll 
^IjJVI AjUa. Jla) CJbUJ! diA ^ JaliaJt £* ^Lail CjIj AJUl! ailjil! jl 
gJaS L^iUaj (^loifl Jia) A WUflll AJI£j luajj JjJj (o-jljUl ^UVniiVlj 

Sj-43La1| CaLjULlI <>4 laA JJ5 JJ-P dUA J ((Jni^U Oj| jl^l (>ullj jl^>Vl 

j-jfc Jiuu £i3ja 6Jj-Lu lJl2|^I ja>JJl ^Jlah fj-f& lJl1£j ^jJlI) AaaL-uJI 
^1 Lf l£> ialiaJt J^i <> jjiSlI giil jIj*1ujI ^^ ^Ulb jA jjfr<\aJl . Jjj1« 



IS. tax*pay*er ad'vo'cate (taks'pa'ar ad'va-kat) rt. Someone who supports or works 

for taxpayers. 
19. stand (stand) n. A group or growth of tall plants or trees. 
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ust as generals study old battles in order to learn how battlefield 
decisions are made, we can study an environmental battle that was 
successfully waged in the 1950's to learn how environmental 
problems are solved, The battle was fought over the pollution of Lake 
Washington, a large, (86 km 2 or 33.2 mi^), deep freshwater lake 
forming the eastern boundary of the city of Seattle. During the first 
part of the 20th century, the Seattle metropolitan area expanded 
eastward toward the lake from the shores of Puget Sound, an inlet of 
the Pacific Ocean. As this expansion occurred, Lake Washington came 
under increasingly intense environmental pressures. Recreational use 
of the lake expanded greatly, and so did its use for waste disposal. 
Sewage 1 arrangements in particular had a major impact on the lake. 




L sew*age (soo'ij) «. Liquid and solid waste from toilets that is carried away in 
sewers or drains. 






Diagramming a Process 

Many times science textbooks have descriptions of complex processes. 
It is easier to understand and remember these processes if you make a 
diagram of the process. 



;dti Je J*dt h^l\ ^i iiull AjU* SteJ 

jLajI <-JJL£ 4ijx4 J^l ^H* 4_ajjH| djLju»Jl CJ^jJaJI lHJ^ ^ \-a\j& 
\$ \ u\ aj (^1\ A \\\\\\ ASjla1\ *Luu|jJ jJaluJ cAJSjJL*]! A^Luu ^1 CjIjIjJ&II 

<>( J-j-4 T T , Y j\ xS Al) tdj-u£it (jh\ *'l\\j Sj-jaj cLjJj J^La Lj uajA 
fj-aJl J^L^ .j3L-uu 4JjAa1 A-^j^uJj Jj^aJj Ji-uu 4\uiti 4jJjl!| db-oSl ^jj^lj 
(j-4 bj-pLi dL^jb lij-uu cPL-uu AJjXa A \W\a Cauutj t Y * UJ-^ LH 4 Jj^ 
tj-uujjJl I.1A CjAa La£ .^Jl^JI hi ^ all J^-La jJfcj tHjLui A-j^jj ^ialj-uu 
.IjIJIa j^j ^Jp SJj^uJI A \\\\\\ LjLuaJl JJa ^^ ^hi <*iljl dj-^u CjfL^ 
l-Ufc J-xi -1-^j *j-#£ J^ni. ; A-^jUll ^\jJz-H bj \^\\\ \ $ \\ Af"\ * til J— uuJJ 
<aj c p^" ^y^^aJl Lij^aJl ^W^J^ ^^ .CJblilll <> j^lilll I^I^IujI 

.Sj^aall ^ jjj£ jjjU j^a^aaJl 
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Oscillatoria 



Birth of an Environmental Problem 

2 Like many U.S. cities, Seattle is surrounded by suburbs, each 
with individual municipal governments. These suburbs expanded 
rapidly in the 1940's, generating an enormous waste disposal 
problem. Between 1941 and 1954, ten suburban sewage treatment 
plants began operating at points around the lake, with a combined 
daily discharge of 75.7 million Itr (20 million gal) into Lake 
Washington. Each plant treated the raw sewage to break down the 
organic 2 material within it and released the effluent— that is, treated 
sewage — into the lake. By the mid-1950's, a great deal of treated 
sewage had been poured into the lake. Try multiplying 75.7 million 
ltr per day by 365 days per year by 5 to 10 years: Enough effluent 
was dumped to give about 25 to 50 ltr (6.5 to 13 gal) of it to every 
man, woman, and child living today. 

3 Gabriel Comita and George Anderson, doctoral students at the 
University of Washington in Seattle, were the first to note the 
effects of this discharge on the lake. Their studies of the lake's 
microscopic organisms in 1950 indicated that large masses of 
oscillatoria, a filamentous 3 cyanobacterium, or blue-green alga,' 1 
were growing in the lake. The abundance* of these long strings of 
photosynthetic bacterial 5 cells in Lake Washington was unexpected. 
The growth of such large numbers of cyanobacteria requires a 
plentiful supply of nutrients, and deepwater lakes such as Lake 
Washington do not usually have enough dissolved nutrients to 
support cyanobacterial growth. Deepwater lakes are particularly 
poor in the essential nutrient phosphorus. 7 The amount of 
filamentous cyanobacteria in Lake Washington's waters hinted that 
the lake was somehow changing, becoming richer in dissolved 
nutrients such as phosphorus. 















Aia-uiljj lP^j-^ 4— ^-^ iaL^j ipJ Vull CjLJ$j1\ <jJ-a <j-a A \Ai\\ JJu 
^ A£- jaju ^^Ij-Jall di& Cjluujj .AjJjiil Aj.iL]| CJLajlaJl j£ £a c^^lj-Jall 
t'^fli jIUI^ .*!%!! CJblill! <> qo^j1\ I&Aa iljj Ua\ Hi. 
LULj ^yi J_4*Jb is z.\yJal\ (jl (j^inW cij^all db-a A^JU-ai CJlh^o \ ♦ I Jj 
(jj-ald Y * ) jJl] V V ***** .i » <ua a (^J-J lJuj^aj *-a cSj \^\\\ Jj-^ 
j^iS ( jA\ ^in\\ L-flj-uaJl abxaJ A U^a j£ J-abu #( jialoul j S jp^ ^ (jjiLc- 
6 jJb !lA j ciUluuJI CJbJilll &£. ^IjJ^lj tl-jilb ^J Ajj<n til Jtj-ail 
t H o » aLc- * S.^**** Jji^jj .Sj^aj^I ^i w ^ uaJl (-ij^aJl dbal IfrjaJU *j 
,3j j^jiti ^ A^lU-ail ^^uaJl lJj-uoJI dbiA <j-a j-u£ jAi ,_!& cj-ua .12 ,jLS 
b^Luu Lajj V *\ © AJa-uul jj 1*S j\\ *j^l\ <j-S jSl V o V * * * * * ujjJa Ajjt^a 
<^]|ja f Ua^^ ^^ili Laj AiSLJI CJLjlilli jjjii ^ ^Ijiui ^ * fJS o h^tli 
( jijju Jilaj dlj-atj Jaj J£ ^1) Ala (Ojltfc ^ V <^ja *U ©) jSl © • ^j Y 

£jl Ho* ^Lc ^ S j^ull ^ Ajj^aII Aj^JI CJlUlill ^j A.^IAti CjUuI ji]| 

ji t j jhj^i t f lSjjI! UjisJ! ^j ^oscillatoria lh» *>^ j**^ 

d^a qa djfijl) ^iJ^J .Sjj^all ^ jajj CojI£ ^1 (A^jJaII f IjJalll uilLaJall 
j-p ^laLual j S j-^i (j^ Ajjj^aJl A^j/iSjti Lj^HII <j-a AJjjIall J-uu!)IujJ| 

.AaSjIa 

La SjLc- (jiaLuulj dja^LJ J-La AJLaaJl dLxaII CjIjj^jI LH^J 'AojlJaJl Jlj-aJl 
dLj-ail CJlj-i^j t bjjj£jjJUoJl j-al]| a&jJ <"i W li A-j^Lall Jlj-aJl <j-a <-r i£j 
A^La£ .A j uituiVl A-oil JaJl Jlj-ailj jji^uiil < ^ 5 _9 A^^H Sj-jAS ^^Ja 4 AxaaJj 

.jjiuijill Jla Aoit^it Ajjjjiil j^aLkil ^ f Ijj jj£I grj<^>M tLa <LjIaj j^xjj 



2. or*gan"ic (or-gan'Tk) adj. Relating to living things. 

3. fil*a*men*tous (fil'a-men'tas) adj. Consisting of a thin, thread-like substance. 

4. al*ga (al'gs) n, A water plant with a simple structure. 

5. a'bun'dance (a-bun'd^ns) adj. A great amount or quantity. 

6. bac*te*ri*al (bak tir'e-3l) adj. Relating to any of a large group of very small one- 
celled organisms, some of which cause disease. 

7. phos*pho'rus (fds'fsr-as) n. A yellowish chemical that is an essential part of 
living cells and that can be used in making fertilizers. 
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Sounding the Alarm 

4 In July 1955, a technical report by the Washington Pollution 
Control Commission sounded one of the first public alarms. Citing 
the work of Comita and Anderson, it concluded that the treated 
sewage effluent that was being released into the lake's waters was 
raising the lake's levels of dissolved nutrients to the point of 
serious pollution. Whereas primary treatment, followed by 
chlorination,* was ridding it of bacteria, it was not eliminating many 
chemicals, particularly phosphorus, a major component of 
detergents. In essence, the treated sewage was fertilizing the lake 
by enriching it with dissolved nutrients. 

s The process of nutrient enrichment of freshwater lakes is well 
understood by ecologists, who call it eutrophication. Eutrophication is 
undesirable because, as Comita and Anderson had already begun to 
observe, high nutrient levels contribute to the growth of filamentous 
cyanobacteria. These photosynthetic organisms need only three 
things in order to grow: light for photosynthesis, 9 which they get from 
the sun; carbon atoms, which they get from carbon dioxide dissolved 
in water; and nutrients such as nitrogen and phosphorus, which were 
provided by the treated sewage. Without the nutrients, cyanobacteria 
cannot grow; supply the nutrients, and soon mats of cyanobacteria 
form a green scum 10 on the surface of the water, and the water begins 
to stink from the odor of rotting organic matter 

& Then the serious problem begins: the deep-water bacteria that 
decompose the masses of dead cyanobacteria multiply explosively, 
consuming vast quantities of oxygen in the process, until the lake's 
deeper waters become so depleted that they can no longer support 
other organisms that require oxygen to live. Fish can no longer 
extract enough oxygen through their gills, and neither can the 
myriad' 1 of tiny invertebrates 12 that populate freshwater lakes. 









\JLaj$ J^oP && !>L&j ,jj fraall ^J^ J^V^ ^J-^ cH Sj-^!j <J-^ 
^1 L$ifcUa) ^j <^U1 AaJIjlaII ^j^W cij-uall dUa £>\ ^J i"\*n\\ <.£)j^tj^\j 
CjjJj A^jJ ^JJ *Ljj|.lI| iIAjAjl a JI <j_a Sj jajJI ^ jIula CjjiSj Sj \*s\\\ &Lja 

cij^uaJl dLxA dl\S ilkj&j*. ^ m CAHo1a1\ CiUjLa <ja U<jujj Uj£a iAj^aLL 
m 4—*i\^\ CAjA * a\\ *_ 4 L^JIjj) A la • u\ jj 3j \^\\\ ,Um "\ A -s^U^I w ^ •<* 1) 

(j-4 A^Jxit CJljj^jll (j-4 cIAjJjlaJI ( jj<n Vi 4 jUp ^ l-Ua* aj)$ frail <ja 
j-£ CJbiJLJl dJLjj .cIAjIaaII dJLjj A»ji£- (jJIaJ cililj A-ml! f LaI^ JJ& 

CJIjj1m4-4 ptijjl iA m J$\jAJ JxAlL Iji^J ^ (JJ-Uljijij \ljLAJ& Q$ Aj& i-lj&JA 

Aoij^aJl djUilHl dife .A jhftll f^jj^l Ljjjj^II j-aj <^i ^U*u ^bisLAll 
(jjiua-^j ^ jJl" ^Jj^uaJl J/uMl Au1a»J f j-ua : ja£H f Lu^l Aj^Ij Ja£2 ^UaJ 
■ \i<n M ^LJ (j-o A.alC' <jj^n -sj ^^Jlj t^jj-jj^l ^J«* ijn^nJl <j-a A-ilp 

j-ajj <jl <J-£*aj ^ cCjIjJJlaII <jj-1j .A ^lUrtll ^tsiW L-flj^aJl dL^a ^ A^ajLa 
Ljj/iSjti (j-A jiLua-^ JS-ui La (jl^j-ujj 4«JjIjJxaI| CJbl.Laj tflijjil bj/i^jll 
4j^4 <IA3lL« A^JIj (]jlL jjjj fbxllj ipLsl\ jdauu ^Jp jJai\Vl ^j3t <j-<» ftijjll 

.Ajj.ua.til jjj-oll 

till^luj j ^ jLa>ijj JUlj 1 fig- 1 ua jj AJuaII f L^jjII I jjjj£J| ^M CJLg>j<\^ <\ 
SjjauJ) ^ A L d» SI dLiAll /-^J tAjUtti 6jA ^ ^aui^VI <j-<» djjj£ ^La£ 
cr lSl c^j^Sfl AaaJl djUilill *&J ^Ip djJli 0*j ^1 I4J) (\i^j diiHuiA ju-uaj 
4^i^ La ^Ijau-uul dlA-uuVI jJaluu Vi O^aj .^jajuI <JJ><"^I ^JJ ^UaJ 
V jjjC- J ajAj Vi u-S-AJJ tL^j A ufllaJl aj uiLiaJl J%L ^j-a qj><m ^jVI <j-a 
.Ajixil dliAll diljjau ^ ^^aSj ^1 "SjjaLuall CJLjllfl!iUl ^^a" ^'^j 



8. chlo*ri-na*tion (kjor's-na'shan) ?r. The addition of chlorine. 

9, pho^to-syn-the-sis (fo'to-sin'thl-sis) n. The chemical process by which plants 
use light to change water and carbon dioxide into food. 

10. scum (skum) n. A filmy layer of impure matter that forms on the surface of a 
liquid or a body of water. 

11. myi-i-ad (mlr'e-ad) n. A very large, indefinite number. 

12. in-ver-te-brate (In-vur'ta-brit) n. Animal, such as insects or worms, without a 
backbone. 
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7 On July 1 l t 1955, the local newspaper mentioned the Pollution 
Control Commission's technical report in an article entitled, 'Lake's 
Play Use Periled by Pollution/' The article did not grab the public's 
attention, but a month later, something else did: the annual Gold Cup 
Yacht 13 Races, when spectators saw magnificent sailboats slicing 
cleanly though green scum and smelled the odor of rotting 
cyanobacteria. These detractions to what had been a popular summer 
holiday raised protest among spectators and lakeshore residents. 




Collecting clumps of cyanobacteria in Lake Washington during the 1950s 



8 On the day of the yacht race, Anderson collected a water sample 
from the lake that contained a filamentous cyanobacterium that 
neither Anderson nor earlier investigators had ever encountered in 
large numbers in the lake: Oscillatoria rubescens. The presence of 
this cyanobacterium proved to be a vital clue. When Anderson's 
professor at the University of Washington, WIT. Edmondson, 
reviewed the literature on eutrophication, he came across the name 
OsciHatoria rubescens again and again in the lists of organisms 
found in polluted lakes. 

13. yacht (yat) n. Expensive sailing or motor-driven boat used for pleasure cruises 
or racing. 






ricpaicu uy i\mjr,o 



lh Periled stji-f 4 ^ lA *>^ fhVnni" £t>^ J^ lA cr-^ £>ttll 

Ajjjlui Ajhun AiiaP Cil\l i ^l\ J Cjl^lVnVI diA .^UklaJ) f lijjJ! Ljj±i%Jl 



:djj2kJi ^ *j#* ■ii^i ^ c3^ lh ^ uffi^ *ti 
cj-jj! fiijjii Ljj^ii diA j>aj . Oscillatoria Rubescens 

A-pJ! cjUiiii! ^iji g,i IjI>£jj Ij!>a Oscillatoria Rubescens 
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9 To Edmondson, the abundance of oscillatoria in Lake 
Washington was a clear warning. On October 13, 1955, the 
University of Washington Daily ran a story, "Edmondson Announces 
Pollution May Ruin Lake," in which Edmondson announced the 
likely meaning of the large masses of oscillatoria. From this point 
on, the scientific case was clear: the eutrophication of Lake 
Washington was demonstrably at an advanced stage, and unless it 
was reversed, it would soon destroy the water quality of the lake. 

Scientific Assessment 
io Scientific assessment of an environmental problem verifies that 
a problem exists and builds a sound set of observations on which 
to base a solution. Lake Washington's microscopic life had been the 
subject of a detailed study in 1933. Thus, when the telltale 14 signs 
of pollution first appeared in 1950, Edmondson's student qusckly 
detected changes from the previous study. Without the earlier 
study's careful analyses of the many microorganisms living in the 
lake, understanding the changes that were occurring would have 
been delayed or possibly missed entirely. 







" Zj*4 ft 4__xajJ| £)h\ <nlj <Lju»Ia 4Jja ua £aj&-j (Moo jj>Ji£i \ Y 

Vjj cA-aJJala *L1aj^ ^ J-ualj <jL£ (jialuulj djj^kJ ^iJxJl ^xuuil ;4^Jalj 
.Sjj^jll dUall 4j£^j W^J^ J - *^ <-ij-uu 4jL£ L(jj&xl\ q\S U) 

A-^ J-^a-4 <-5 -u3j 4Kni Ml ^J-^J lH 4 (J 3 Vn 4 jnjiti ^JLulaII < ^ 5 -a]*J| a j jViti 

JL£ La-JJc- ;|J-£A ,1Uf ^^ 4\*n \a 4-uuIjJ p j-uaj^» <Ljj^)flll <j!lLuiIj 
^j-u^j-^) Ljilkll t M ♦ ^J ^jSh S jaII tLjUll CjU!^ bj^la" <£ jljll 
4JaAiII A-uiljill J^aj UJ^ .Aljtuilt ^uuljjil ^a A^^uuj CJljjJuil Lflnn^l 
^i ^j^ali ^1 cAh^ cr^ ^DfM^ 4-pJI ^UjIHI £-« -Lj-ixU AIjLuJI 

_0l£ 






W-T Edmonson on Lake Washington 



14, tell-tale (tel'tal') fld/. Serving to indicate or reveal. 
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n Edmondson examined and compared the earlier study of the 

lake and confirmed that there had indeed been a great increase in 
dissolved nutrient in the lake's water. Surmising 1 ' that the added 
nutrients were the result of sewage treatment discharge into the 
lake by suburban communities, Edmondson formed the hypothesis 
that treated sewage was introducing so many nutrients into the lake 
that its waters were beginning to support the growth of 
photosynthetic cyanobacteria. 

12 Edmondson's hypothesis made a clear prediction: the continued 

addition of phosphates' 6 and other nutrients to the lake would 
change its surface into a stinking mat of rotting cyanobacteria, 
unfit for swimming or drinking, and the beauty of the lake would be 
only a memory. Bolstering 87 his prediction was the fact the lakes 
near other cities, such as Madison, Wisconsin, had deteriorated 
after receiving discharges of treated sewage. 

Making a Model 

is Edmondson constructed a graphical model of the lake, which 

predicted that the decline could be reversed: if the pollution were 
stopped, the lake would clean itself at a predictable rate, reverting 
to its previous, unpolluted state within five years. In freshwater 
lakes, iron reacts with phosphorus to form an insoluble complex 
that sinks to the bottom of the lake and is buried in the 
sediments. 1 * Thus, if additional phosphorus was not introduced 
into the lake from sewage effluent, the lake would slowly recover. 
In April 1956, Edmondson outlined three steps that would be 
necessary in any serious attempt to save the lake: 
L comprehensive regional planning by the many suburbs that ringed 
the lake; 

2. complete elimination of sewage discharge into the lake; and, 

3. research to identify the key nutrients that were causing the 
cyanobacteria to grow. 

His proposals received widespread publicity in the Seattle area, and 
the stage was set to bring scientists and civic leaders together. 









15. sur-mis-ing (ssr-rmz'ing) v. Concluding or guessing something on little 
evidence. 

16. phos*phate (fos'fat') n. Phosphorus- containing compound, often used in 
fertilizers and detergents. 

17. bol-ster-hig (bol'star-ing) v. Strengthening; supporting. 

18. sed # i*ment (sed'a-mant) n. Tiny pieces of solid matter, such as dirt, that fall to 
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Risk Analysis 

14 It is one thing to suggest that the addition of treated sewage to 
Lake Washington stop, and quite another to devise an acceptable 
alternative. Further treatment of sewage can remove some nutrients, 
but it may not be practical to remove all of them. The alternative is 
to dump the sewage somewhere else— but where? In this case, 
officials decided to discharge the treated sewage into Puget Sound. 
In their plan, a ring of sewers to be built around the lake would 
collect sewage treatment discharges, treat them further, and then 
transport them to be discharged at great depth into Puget Sound. 

15 Why go to all the trouble and expense of treating the discharges 
further, if you are just going to dump them? And why bother 
discharging them deep under water? It is important that the 
solution to one problem not produce another. The plans to further 
treat the discharge and release it at great depth were formulated in 
an attempt to minimize the environmental impact of diverting Lake 
Washington's discharge into Puget Sound. It was assumed that 
sewage effluent would have less of an impact on the greater 
quantity of water in Puget Sound than on the much smaller amount 
of water in Lake Washington. Also, nutrient chemistry in marine 
waste is different from that in fresh water. Puget Sound is naturally 
rich in nutrients, and phosphate does not control cyanobacterial 
growth there as it does in Lake Washington. The growth of 
photosynthetic bacteria and algae in Puget Sound is largely limited 
by tides, which mix the water and transport the tiny organisms into 
deeper water, where they cannot get enough light to grow rapidly. 

16 Practically any course of action that can be taken to address an 
environmental problem has its own impacts on the environment, 
which must be assessed when evaluating potential solutions. 
Environmental impact analyses often involve studies by 
geographers, chemists, and engineers as well as ecologtsts and 
other biologists. Furthermore, the decision whether to implement a 
plan to restore or protect the environment is almost always 
affected by social, political, and economic concerns. Any proposal 
is inevitably and rightly constrained by existing laws and by the 
citizens who will be affected by the decision. 
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The Evergreen Floating Bridge across Lake Washington 

Public Education 

17 Despite the technical bulletin published by the Washington 
Pollution Control Commission in 1955, local sanitation authorities 
were not convinced that urgent action was necessary. Public action 
requires further education, and it was at this stage the scientists 
played a key role. Edmondson and other scientists wrote articles for 
the general public that contained concise 1 -' explanations of what 
nutrient enrichment is and what problems it causes. The general 
public's awareness of the problem increased as local newspapers 
published these articles. 

18 In December 1956, Edmondson wrote a letter in an effort to 
alert a committee established by the mayor of Seattle to examine 
regional problems affecting Seattle and its suburbs. Edmondson 
explained that even well-treated sewage would soon destroy the 
lake, and that Lake Washington was already showing signs of 
deterioration. He received an encouraging response and prepared 
for the committee a nine-page report of his scientific findings. After 
presenting his data showing that the mass of cyanobacteria varied 

19, con»cise (kan-sls') adj. Said in a few words. 
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in strict proportion to the amounts of nutrients being added to the 
lake, Edmondson posed a series of questions: "How has Lake 
Washington changed?" "What will happen if nothing is done to halt 
nutrient accumulation?" "Why not poison the cyanobacteria and 
then continue to discharge the effluent?" He then answered the 
questions and outlined two alternative courses of public action — do 
nothing, or stop adding nutrients to the lake— and made a clear 
prediction about the consequences of each. 

Political Action 

19 Edmondson's report was widely circulated among local 
governments, but implementing its proposals presented serious 
political problems because there was no governmental mechanism 
that would permit the many local suburbs to act together on 
regional matters such as sewage disposal. On September 9, 1958, 
voters approved a public referendum 20 to create a regional 
government to deal with the sewage disposal problem. 

20 At the time it was passed, the Lake Washington plan was the 
most ambitious and most expensive pollution control project in the 
United States. Every household in the area had to pay $2 a month in 
additional taxes for construction of a massive trunk sewer to ring the 
lake, collect all the effluent, treat It, and discharge it into Puget Sound. 










Building a new sewer trunk fine around Lake Washington 



20, ref*er*en*dum ( ref'^-ren'dam) n. A direct vote by the people on an issue rather 
than on a candidate. 



51 
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21 Groundbreaking ceremonies for the new project were held in 
July 1961. As Edmondson had predicted, the lake had deteriorated 
further. In 1963, the first of the waste treatment plants around the 
lake began to divert its effluent into the new trunk sewer. One by 
one, the others diverted theirs until the last effluent was diverted 
in 1968. The lake's deterioration stopped by 1964, and then its 
condition began to improve. 

Fo llo w-Throu gh 

22 By carefully analyzing what was happening in the lake, 
Edmondson could predict that the lake would recover fully. Some 
environmental scientists disagreed with him, arguing that dissolved 
phosphorus, the key nutrient regulating cyanobacterial growth, would 
not dissipate for decades, if ever. A lot depended on assumptions 
about the chemical makeup of the sediment at the bottom of the lake. 
Edmondson's hypothesis was correct. Water returned to normal within 
a few years. Oscillatoria persisted until 1970, but eventually it 
disappeared. By 1975 the lake was back to normal. 

23 Every environmental intervention is an experiment, and 
continued monitoring is necessary because environmental 
scientists work with imperfect tools. There is a great deal we do not 
know, and every added bit of information increases our ability to 
deal with future problems. The unanticipated always lurks just 
beneath the surface of any experiment carried out in nature. It was 
not anticipated, for example, that the quality of the water would 
continue to get better. By 1980, the lake was cleaner than at any 
time in recent memory. Before the recovery, the presence of 
filamentous cyanobacteria such as oscillatoria had limited the 
population of a microscopic organism called daphnia because 
cyanobacterial filaments clog daphnia's feeding apparatus. The 
disappearance of oscillatoria and other filamentous cyanobacteria 
allowed the lake's daphnia population to flourish 21 and become 
dominate among the many kinds of invertebrates that lived there. 
Because daphnia are very efficient eaters of nonfilamentous algae, 
levels of these algae fell, too, so that the water became even clearer. 












21. flourish (flur'ish) v. To grow or develop well or in great amounts. 
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Working Together 

24 The reversal of the pollution of Lake Washington is a particularly 
clear example of how environmental science can work to identify, 
address, and help solve environmental problems. Many environmental 
problems facing us today are far more complex than Lake 
Washington's, however, and public attitudes are often different. Lake 
Washington's pollution problem was solved only because the many 
small towns involved in the problem cooperated in seeking a solution. 

25 Today, confrontations over an environmental problem 
frequently make it difficult to reach an agreement. Even scientists 
disagree among themselves and call for additional research to help 
them arrive at a consensus. In such an atmosphere, politicians 
often compromise by adopting a "wait-and-see 1 ' approach. 

26 Such delays are really a form of negative action because the 
consequences of many environmental problems are so serious that 
they must be acted on before a scientific consensus is reached. The 
need for additional scientific studies should not prevent us from 
taking action on such serious regional and global issues as 
stratospheric ozone depletion and global climate warming. We need 
to recognize the uncertainty inherent In environmental problems, 
consider a variety of possible approaches, weigh the cost, benefits, 
and probable outcomes of each, and set in motion a policy that is 
flexible enough to allow us to modify it as additional information 
becomes available. In the final analysis, then, environmental 
scientists identify a problem and often suggest a solution, but 
implementation depends on a political decision that is influenced 
by social and economic agendas as well as scientific evidence. 






Raven. P. H.. & Berg, L. R. (2001). Environment (3rd ed.) (pp. 31-36). Hoboken, NJ: 
John Wiley & Sons. 






When you learn collocations, you can learn English more quickly 
because you not only know the word but you also know other words 
that go with it. Look for collocations whenever you read. This will help 
you learn vocabulary more quickly and easily. 
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Reading Selection 1 

Macroeconomics: The Big Picture 






Introduction 

n economic expansion is a period of continuous economic 
t growth without a significant economic downturn. In 2001, the 
longest economic expansion in American history came to an end. 
The record-breaking expansion had begun in 1991; throughout the 
decade, unemployment was low and falling, as is often the case in 
an expansion, and spending by consumers and investors was very 
robust. 

2 An economic downturn that ends an expansion is known as a 
recession. During 2001, unemployment increased, as it often does 
in a recession, and spending by consumers and business firms fell. 
While the tragic events of September 11 contributed substantially 
to the economy's going into recession, all indications were that the 
economic slowdown had begun almost six months earlier. Once the 
signs of recession were evident, the President, members of 
Congress, and the Federal Reserve 1 expressed their concern and 
moved quickly to implement policies that they claimed would help 
the economy return to a period of expansion. 

3 Recent economic data seem to indicate that the slowdown was 
short-lived: the longest economic expansion on record seems to 
have been followed by one of the shortest recessions on record. 
Why was the expansion so long? What caused the economy to go 
into recession? Why was the recession so short-lived? Did the 
policy responses put in place in 2001 help the economy out of the 
recession? These are the types of questions that the study of 
macroeconomics helps us answer. 

4 Macroeconomics is the study of the whole market economy. Like 
other parts of economics, macroeconomics uses the central idea 
that people make purposeful decisions with scarce resources. 
However, instead of focusing on the workings of one market— 
whether the market for peanuts or the market for bicycles- 
macroeconomics focuses on the economy as a whole. 
Macroeconomics looks at the big picture: Economic growth, 

1. Federal Reserve = A U.S. banking system that consists of twelve federal reserve 
banks> each one serving member banks within its own district. 
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recessions, unemployment, and inflation are among its subject 
matter. You should accordingly put on your "big picture glasses" 
when you study macroeconomics. 

5 Macroeconomics is important to you and your future. For 
example, you will have a much better chance of finding a desirable 
job after you graduate from college during a period of economic 
expansion than during a period of recession. Strong economic 
growth can help alleviate poverty, free up resources to clean up the 
environment, and lead to a brighter future for your generation. By 
studying macroeconomics, you can better understand the changes 
that are taking place in the economy, better understand the role of 
good economic policies in driving economic growth and reducing 
unemployment, and become a more informed and educated citizen. 

e This chapter summarizes the overall workings of the economy, 
highlighting key facts to remember. It also provides a brief preview 
of the macroeconomic theory designed to explain these facts. The 
theory will be developed in later chapters. 

Source: Taylor, J. (2004). Economics (4th ed,)- Boston: Houghton Mifflin Company, 
pp. 24-25. 
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Assumptions Supporting Statements of Theory 



When you read passages about economics, it is important to think 
through stated theories by considering ideas that are tied to the 
theories. There are ideas behind theories, and there are policy 
decisions that follow from theories. Consider the following definitions. 



the • o • ry (the' a -re) n.,pl. the • o • ries 



as • sump • tion ( a-sump'sh a n) n. 



in « fer • ence (in'-f a r- e ns) n. 



A statement or set of 
statements designed to 
explain an event or group 
of events. 

An idea or statement 
accepted as true without 
proof; a supposition. 
The act of arriving at an 
opinion or idea based on 
factual knowledge or 
evidence. 

Theories, assumptions, and inferences are related because, in 
each case, we are working from observations. On a daily basis, we 
make inferences based on assumptions, Knowing that an assumption 
is supported by a theory can lend confidence to decision making. 
To make these idea connections takes practice. We often come to 
conclusions or make inferences about situations we are part of or 
observe. We give meaning to situations through interpretations. 
Our interpretations are based on assumptions. 

Source: Definitions from The American Heritage English as a Second Language 
Dictionary. (1 998). Boston: Houghton Mifflin Company. 
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Reading Selection 2 



Real GDP over Time 



i /"■ ross domestic product (GDP) is the economic variable of most 
VJ interest to rnacroeconomists. GDP is the total value of all 
goods and services produced in the economy during a specified 
period of time, usually a year or a quarter. The total value of goods 
and services can change either because the quantities of goods and 
services are changing or because their prices are changing. As a 
result, economists often prefer to use real gross domestic 
product 1 (real GDP) as the measure of production; the adjective 
real means that we adjust the measure of production to account for 
changes in prices over time. Real GDP, also called output or 
production, is the most comprehensive measure of how well the 
economy is doing. 

2 Figure 1 7.1 shows the changes in real GDP in recent years in the 
United States. When you look at real GDP over time, as in Figure 17.1, 
you notice two simultaneous patterns emerging. Over the long term, 
increases in real GDP demonstrate an upward trend, which 
economists call long-term economic growth. 2 In the short term, 
there are economic fluctuations 3 — more transient increases or 
decreases in real GDP. These short-term fluctuations in real GDP are 
also called business cycles, The difference between the long-term 
economic growth trend and the economic fluctuations can be better 
seen by drawing a relatively smooth line between the observations on 
real GDP. Such a smooth trend line is shown in Figure 17.1. Sometimes 
real GDP fluctuates above the trend line, and sometimes it fluctuates 
befow the trend line. In this section we look more closely at these two 
patterns: economic growth and economic fluctuations. 









1. real gross domestic product {real GDP) = A measure of the value of all goods and 
services newly produced in a country during some period of time> adjusted for 
changes in prices over time. 

2. economic growth = An upward trend in real GDP, reflecting expansion in the 
economy over time. 

3. economic fluctuations = Swings in real GDP that lead to deviations of the 
economy from its long-term growth trend. 



ncpaieu uy xv\uco 



(http://www.kaues.org) 



190 Chapter 5 Seeing the Big Picture 



Economic Growth: The Relentless Uphill Climb 

3 The large increase in real GDP shown in Figure 17.1 means that 
people in the United States now produce a much greater amount of 
goods and services each year than they did 30 years ago. 
Improvements in the economic well-being of individuals in any 
society cannot occur without such an increase in real GDP, To get a 
better measure of how individuals benefit from increases in real 
GDP, we consider average production per person, or real GDP per 
capita. Real GDP per capita is real GDP divided by the number of 
people in the economy. It is the total production of all food, 
clothes, cars, houses, CDs, concerts, education, computers, etc., 
per person. When real GDP per capita is increasing, then the 
well-being — or the standard of living — of individuals in the 
economy, at least on average, is improving. 

Figure 17.1 Economic Growth and Fluctuations 
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ReaJ GDP has grown by more than $5 trillion during the last 30 yearsThe trend in 
growth is shown by the black line. At the same time, the economy has fluctuated 
up and down as it has grown, with six recessions — marked by the vertical shaded 
bars — and five subsequent expansions since 1 970. 



8 
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4 How much economic growth has there been during the last 
30 years in the United States? The annual economic growth 
rate — the percentage increase in real GDP each year— provides a 
good measure. On the average, for the last 30 years, the annual 
economic growth rate has been about 3 percent. This may not 
sound like much, but it means that real GDP has nearly tripled. The 
increase in production in the United States over the past 30 years is 
larger than what Japan and Germany together now produce, it is as 
if all the production of Japan and Germany — what is made by all the 
workers, machines, and technology in these countries — were 
annexed to the U.S. economy, as illustrated in Figure 17,2. 



Figure 17.2 Visualizing Economic Growth 
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U.S. 
Real GDP 1970 



Japan 
Real GDP 2000 



Germany 
ReaJ GDP 2000 



Over the last 30 years, production in the U.S. economy has increased by more than the total current 
production of the Japanese and German economies combined.lt is as if the United States had annexed 
Germany and Japan. 

s How much has real GDP per capita increased during this 
period? Because the U.S. population increased by about 100 million 
people during this period, the increase in real GDP per capita has 
been less dramatic than the increase in real GDP, but it is impressive 
nonetheless. The annual growth rate of real GDP per capita Is the 
percentage increase in real GDP per capita each year. It has averaged 
about 1.7 percent per year. Again, this might not sound like much, 
but it has meant that real GDP per capita doubled from about 
$10,000 per person in the 1950's to about $20,000 per person in the 
1990's. That extra $10,000 per person represents increased 
opportunities for travel, VCRs, housing, washing machines, aerobics 
classes, health care, antipollution devices for cars, and so on. 
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6 Over long spans of time, small differences in economic 
growth — even less than 1 percent per year— can transform societies. 
For example, economic growth in the southern states was only a 
fraction of a percent greater than in the North in the 100 years after 
the Civil War. Yet this enabled the South to rise from a real income 
per capita about half that of the North after the Civil War to one 
about the same as that of the North today. Economic growth is the 
reason that Italy has caught up with and even surpassed the 
United Kingdom in real GDP per capita; 100 years ago, Italy had a 
real GDP per capita about half that of the United Kingdom. 
Economic growth is also key to improvements in the less-developed 
countries in Africa, Asia, and Latin America, Because economic 
growth has been lagging in many of these countries, their real GDP 
per capita is considerably less than that of the United States, 

Economic Fluctuations: Temporary Setbacks and Recoveries 

7 Clearly, real GDP grows over time, but every now and then real 
GDP stops growing, falls, and then starts increasing rapidly again. 
These ups and downs in the economy — that is, economic 
fluctuations or business cycles — can be seen in Figure 17.1. 

s One of these business cycles, the one in the early 1990's, is blown 
up for closer examination in Figure 17.3. No two business cycles are 
alike. Certain phases are common to all business cycles, however. 
These common phases are shown in the diagram in the margin. When 
real GDP falls, economists say that there is a recession; 4 a rule of 
thumb says that the fall in real GDP must last for a half year or more 
before the decline is considered a recession. The highest point before 
the start of a recession is called the peak. 5 The lowest point at the end 
of a recession is called the trough, 6 a term that may cause you to 
imagine water accumulating at the bottom of one of the dips. 

9 The period between recessions— from the trough to the next 
peak — is called an expansion/ as shown for a typical fluctuation in 
the margin. The early part of an expansion is usually called a 
recovery 8 because the economy is just recovering from the 
recession. 









4. recession = A decline in real GDP that lasts for at least six months. 

5. peak = The highest point in real GDP before a recession. 

6. trough = is the lowest point of real GDP at the end of a recession. 

7. expansion = The period between the trough of a recession and the next peak, 
consisting of a general rise in output and employment, 

8. recovery - The early part of an economic expansion, immediately after the 
trough of the recession. 
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10 The peaks and troughs of the six recessions since the late 
196(rs are shown by vertical bars in Figure 17.1. The shaded areas 
represent the recessions. The area between the shaded bars shows 
the expansions. The dates of all peaks and troughs back to 1920 are 
shown in Table 17.1. The average length of each business cycle 
from peak to peak is five years, but it is clear from Table 17.1 that 
business cycles are not regularly occurring ups and downs, like 
sunup and sundown. Recessions occur irregularly. There were only 
12 months between the back-to-back recessions of the early 1980's, 
while 58 months of uninterrupted growth occurred between the 
1973-1975 recession and the 1980 recession. The recession phases 
of business cycles also vary in duration and depth. The 1980 
recession, for example, was not nearly as long or as deep as the 
1973-1975 recession. 

11 The 1990-1991 recession was one of the shortest recessions in 
U.S. history, and it was followed by the longest expansion in U.S. 
history. Before that recession, almost uninterrupted economic 
growth had occurred for most of the 1980's — from the trough of the 
previous recession in November 1982 to a peak in July 1990. 
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Although no two business cycles are alike, they have common features, including 
the peak, recession, and trough, shown here for 1 990-1 991 . 
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12 Economists debate whether economic policies were responsible 
for the expansions of the 198G's and 1990's. We will examine these 
debates in later chapters. Another debate is the cause of the 
recession that began in 1990. The first month of the recession 
occurred just after Iraq invaded Kuwait, causing a disruption in the 
oil fields and a jump in world oil prices. Some argue that this jump 
in oil prices was a factor in the recession, 

13 A Recession's Aftermath. The economy usually takes several 
years to return to normal after a recession. Thus, a period of bad 
economic times always follows a recession while the economy 
recovers. Remember that economists define recessions as periods 
in which real GDP is declining, not as periods in which real GDP is 
down. Despite the technical definition, many people still associate 
the word recession with bad economic times. For example, although 
the 1990-1991 recession ended in March 1991, most people felt 
that the bad economic times extended well into 1992, and they 
were right. But, technically speaking, the recession was over in 
March 1991 when GDP began to grow again — well before the effects 
of an improving economy were felt by most people. 

14 Recessions versus Depressions. Recessions have been 
observed for as long as economists have tracked the economy. 
Some past recessions lasted so long and were so deep that they 
are called depressions. There is no formal definition of a 
depression. A depression is a huge recession. 

15 Fortunately, we have not experienced a depression in the 
United States for a long time. Figure 17.4 shows the history of real 
GDP for about 100 years. The most noticeable decline in real GDP 
occurred in the 1929-1933 recession. Real GDP fell by 32.6 percent 
in this period. This decline in real GDP was so large that it was 
given its own designation by economists and historians — the Great 
Depression. The recessions of recent years have had much smaller 
declines. 
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Figure 17.4 Growth and Fluctuations Throughout the 
Twentieth Century 
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Economic growth has continued, but the size of economic fluctuations has 
diminished remarkably. Recent ups and downs are minuscule in comparison with 
the Great Depression. 

16 Table 17.1 shows how much real GDP fell in each of the fifteen 

recessions since the 1920's. The 1920-1921 recession and the 
1937-1938 recession were big enough to be classified as 
depressions, but both are small compared to the Great Depression. 
Real GDP also declined substantially after World War II, when war 
production declined. 









rrcpai'cu uy i\aueo 



(http://www.kaues.org) 



196 Chapter 5 Seeing the Big Picture 

Table 17.1 Comparison of Recessions 
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*As of April 2002. 






Source: National Bureau of Economic Research 
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Clearly, recent recessions have not been even remotely 
comparable in severity to the Great Depression or the other huge 
recessions of the 1920's and 1930's. The 1990-1991 recession, for 
example, had only one-twentieth the decline in real GDP that 
occurred during the Great Depression. But because any recession 
rivets attention on people's hardship and suffering, there is always 
a tendency to view a current recession as worse than all previous 
recessions. Some commentators reporting on the 1990-1991 
recession wondered whether it should be compared with the Great 
Depression. For example, in September 1992, Louis Uchitelle of the 
New York Times wrote, "Technically, the recession is over, but 
spiritually, it continues ... The question is, what to call these hard 
times. What has been happening in America since 1989 seems 
momentous enough to enter history as a major economic event of 
the 20th century."* 

Review 

■ Economic growth and economic fluctuations occur 
simultaneously. 

■ Economic growth provides lasting improvements in the well- 
being of people. But recessions interrupt this growth. 

■ The Great Depression of the 1930's was a much larger 
downturn than recent recessions. It was about twenty times 
more severe than the 1990-1991 recession when measured by 
the decline in real GDP. 






Source: Taylor, J. (2004). Economics (4th ed.). Boston: Houghton Mifflin Company, 
pp, 25-31. 






*Louis Uchitelle, "Even Words Fail in This Economy" New York Times, September 8, 
1992, p. C2, 
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STRATEGY 



I I Interpreting Graphs and Tables 

Selection 2, about GDP, contains four figures and one table.The figures 
are labeled 17.1, 17.2, 173, and 17AThe table is labeled 17.1. The 
number 17 indicates that they come from Chapter 17 in Taylor's 
textbook. When you study economics, you will need to interpret 
graphs and sometimes produce graphs. For the next exercise, we work 
with interpretation. What are the graphs illustrating? To begin, practice 
explaining this basic figure. 

First, it is important to find the part in the reading that can help 
you explain it. In the example below, paragraphs 8 and 9 include the 
information you need to interpret the model graph on the left. Notice 
that the first and second sentences do not really help you understand. 
The explanation for this model graph begins with the third sentence. 



Diagram 










A 



Business cycle 
phases 



s One of these business cycles, the one in the early 1990's, is 
blown up for closer examination in Figure 17.3. No two business 
cycles are alike. Certain phases are common to all business 
cycles, however. These common phases are shown in the 
diagram in the margin. When real GDP fails, economists say that 
there is a recession; a rule of thumb says that the fall in real 
GDP must last for a half year or more before the decline is 
considered a recession. The highest point before the start of a 
recession is called the peak. The lowest point at the end of a 
recession is called the trough, a term that may cause you to 
imagine water accumulating at the bottom of one of the dips. 

9 The period between recessions— from the trough to the 
next peak — is called an expansion, as shown for a typical 
fluctuation in the margin. The early part of an expansion is 
usually called a recovery because the economy is just 
recovering from the recession. 
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Unemployment; Inflation, and Interest Rates 



is As real GDP changes over time, so do other economic variables, 
such as unemployment, inflation, and interest rates. Looking at 
these other economic variables gives us a better understanding of 
the human story behind the changes in real GDP. They also provide 
additional information about the economy's performance— just as a 
person's pulse rate or cholesterol level gives information different 
from the body temperature. No one variable is sufficient. 

Unemployment During Recessions 

19 There are fluctuations in unemployment just as there are 
fluctuations in real GDP. The unemployment rate 1 is the number 

1 . unemployment rate = The percentage of the labor force that is unemployed. 
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of unemployed people as a percentage of the labor force; the labor 
force consists of those who are either working or looking for work. 
Every time the economy goes into a recession, the unemployment 
rate rises because people are laid off and new jobs are difficult to 
find. The individual stories behind the unemployment numbers 
frequently represent frustration and distress. 
20 Figure 17,5 shows what happens to the unemployment rate as 
the economy goes through recessions and recoveries. The increase in 
the unemployment rate during a recession is eventually followed by 
a decline in unemployment during the recovery. Note, for example, 
how unemployment rose during the recessions of 1969-1970 and 
1973-1975. Around the time of the 1990-1991 recession, the 
unemployment rate rose from 5.2 percent to 7.7 percent. 



Figure 
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The number of unemployed workers as a percentage of the labor force — the 
unemployment rate — increases during recessions because people are laid off 
and it is difficult to find work. Sometimes the unemployment rate continues to 
increase for a while after the recession is over, as in 1971 and 1991, But eventually 
unemployment declines during the economic recovery. 









21 Figure 17.6 shows how high the unemployment rate got during 

the Great Depression. It rose to over 25 percent; one in four 
workers was out of work. Fortunately, recent increases in 
unemployment during recessions have been much smaller. The 
unemployment rate reached 10.4 percent in the early 1980's, the 
highest level since World War II. 
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Figure 17.6 Unemployment During the Great Depression 
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The increase in unemployment in the United States during the Great Depression 
was huge compared with the increases in unemployment during more mild 
downturns in the economy. More than one in four workers were unemployed 
during the Great Depression. 

22 Even though the most recent recession pales in comparison to 
the Great Depression, it still caused a lot of pain and hardship 
across the country. Figure 17.7 illustrates how rapidly 
unemployment rose, even in what most economists described as a 
mild recession. In the 12 months from the end of 2000 to the end 
of 2001, the unemployment rate increased by almost 2 percentage 
points. To put this number in more human terms, the number of 
unemployed workers across the country increased by about 
2.5 million. 
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Figure 17.7 The Rapid Rise in Unemployment in 2001 
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When the economy moves from expansion into recession, unemployment can 
climb very rapidly over a period of a few months, as we saw at the end of the 
long expansion in 2001. 

Inflation 
23 Just as output and unemployment have ^ u . ct . uat ^^ over time . 
so has inflation. The inflation rate is the percentage increase in the 
average price of all goods and services from one year to the next. 
Figure 17.8 shows the inflation rate for the same 30-year period 
we have focused on in our examination of real GDP and 
unemployment. Clearly, a low and stable inflation rate has not been 
a feature of the United States during this period. There are several 
useful facts to note about the behavior of inflation. 
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Figure 17,8 The Ups and Downs in Inflation 
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Inflation has increased before each recession and then declined during and 
immediately after each recession Jn additions longer-term upward trend in 
inflation began in the mid-1 960's and, after several ups and downs, reached a 
peak in 1980. In 1981-1983, America had a disinflation— a decline in the rate of 
inflation. 

24 First, inflation is closely correlated with the ups and downs in 
real GDP and employment: inflation increased prior to every 
recession in the last 30 years and then subsided during and after 
every recession. We will want to explore whether this close 
correlation between the ups and downs in inflation and the ups and 
downs in the economy helps expiain economic fluctuations. 

25 Second, there are longer-term trends in inflation. For example, 
inflation rose from a low point in the mid-1 960's to a high point of 
double-digit inflation En 1980, This period of persistently high 
inflation from the mid-1960's until 1980 is called the Great 
Inflation. The Great Inflation ended in the early 1980's, when the 
inflation rate declined substantially. Such a decline in inflation is 
called disinflation. (When inflation is negative and the average price 
ievel falls, economists call it deflation), 

26 Third, judging by history, there is no reason to expect the 
inflation rate to be zero, even on average. The inflation rate has 
averaged around 2 or 3 percent in the 1990's in the United States, 
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27 Why does inflation increase before recessions? Why does 
inflation fall during and after recessions? What caused the Great 
Inflation? Why is inflation not equal to zero even in more normal 
times, when the economy is neither in recession nor in boom? What 
can economic policy do to keep inflation low and stable? These are 
some of the questions and policy issues about inflation addressed 
by macroeconomics. 

Interest Rates 

28 The interest rate is the amount that lenders charge when they 
lend money, expressed as a percentage of the amount loaned, For 
example, if you borrow $100 for a year from a friend and the 
interest rate on the loan is 6 percent, then at the end of the year 
you must pay your friend back $6 in interest in addition to the 
$100 you borrowed- The interest rate is another key economic 
variable that is related to the growth and change in real GDP over 
time. 

29 Different Types of Interest Rates and Their Behavior. 
There are many different interest rates in the economy: the 
mortgage interest rate is the rate on loans to buy a house; the 
savings deposit interest rate is the rate people get on their savings 
deposits at banks; the Treasury bill rate is the interest rate the 
government pays when it borrows money from people for a year or 
less; the federal funds rate is the interest rate banks charge each 
other on very short-term loans. Interest rates influence people's 
economic behavior. When interest rates rise, for example, it is more 
expensive to borrow funds to buy a house or a car, so many people 
postpone such purchases. 

30 Figure 17.9 shows the behavior of a typical interest rate, the 
federal funds rate, during the last 30 years. First, note how closely 
the ups and downs in the interest rate are correlated with the ups 
and downs in the economy. Interest rates rise before each recession 
and then decline during and after each recession. Second, note that, 
as with the inflation rate, there are longer-term trends in the 
interest rate. The interest rate rose from the mid-1960's until the 
1980's. Each fluctuation in interest rates during this period brought 
forth a higher peak in interest rates. Then, in the 1980's, the 
interest rate began a downward trend; each peak was lower than 
the previous peak. By the early 1990's, interest rates had returned 
to the levels of the early 1970's. 
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Figure 17,9 


The Ups and Downs in Interest Rates 
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Interest rates generally rise just before a recession and then decline during and 
just after the recession.There was also a longer-term trend upward in interest 
rates in the 1 970's and a downward trend in the 1 980's and 1 990's. (The interest 
rate shown here is the federal funds interest rate.) 

31 The Concept of the Real Interest Rate. As we will see, the 

trends and fluctuations in interest rates are intimately connected 
with the trends and fluctuations in inflation and real GDP. In fact, 
the long-term rise in interest rates in the 1960's and I970's was 
partly due to the rise in the rate of inflation. When inflation rises, 
people who lend money will be paid back in funds that are worth 
less because the average price of goods rises more quickly. To 
compensate for this decline in the value of funds, lenders require a 
higher interest rate. For example, if the inflation rate is 20 percent 
and you lend someone $100 for a year at 6 percent, then you get 
back $106 at the end of the year. However, the average price of the 
goods you can buy with your $106 is now 20 percent higher. Thus, 
your 6 percent gain in interest has been offset by a 20 percent loss. 
It is as if you receive negative 14 percent interest: 6 percent 
interest less 20 percent inflation. The difference between the stated 
interest rate and the inflation rate is thus a better measure of the 
real interest rate. Economists define the real interest rate as the 
interest rate less the inflation rate people expect. The term 
nominal interest rate is used to refer to the interest rate on a 
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loan, making no adjustment for inflation. For example, the real 
interest rate is 2 percent tf the nominal interest rate is 5 percent 
and inflation is expected to be 3 percent (5 - 3 ■ 2). To keep the real 
interest rate from changing by a large amount as inflation rises, the 
nominal interest rate has to increase with inflation. Thus, the 
concept of the real interest rate helps us understand why inflation 
and interest rates have moved together. We will make much more 
use of the real interest rate in later chapters, 

Review 

■ The unemployment rate rises during recessions and falls 
during recoveries, 

■ Inflation and interest rates rise prior to recessions and then 
fall during and just after recessions. 

■ There was a long-term increase in interest rates and inflation 
in the 1970's. Interest rates and inflation were lower in the 
1990's. 

Source: From Taylor, J. (2004). Economics (4th ed.)< Boston: Houghton Mifflin 
Company, pp. 31-36. 
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Reading Selection 4 



Economics in Action 



The Economic Impact of September 1 1 

i "T^he tragic events of September 11, 2001, left a trail of human 
1 destruction that was hitherto almost unimaginable. In the days 
and months following September 11, people all over the United 
States tried to assess the human and economic toll of the events of 
that fateful day. The assessment that many macroeconomists were 
asked to make was to calculate the economic impact of the events 
of September 11. As the economist Paul Krugman, who is also a 
regular columnist for the New York Times, said in his Op-Ed column 
a few days after September 11, "It seems almost in bad taste to talk 
about dollars and cents after an act of mass murder. Nonetheless, 
we must ask about the economic aftershocks from Tuesday's 
horror." Macroeconomic theory can help us understand the long- 
and short-term economic impact of this and other such tragedies. 

2 In the case of September ll f the most obvious short-term costs 
were the destruction of life and property in New York, Washington, 
D.C. t and Pennsylvania; the disruption of financial markets, given 
that many large financial institutions were located in and around 
the World Trade Center; and the costs to airlines from disruptions 
in air travel in the days following the tragedy. However, the theory 
of economic fluctuations, presented in Chapters 23 and 24, tells us 
that spending shocks have feedback effects that aggravate the 
initial direct effects. In the case of New York, the disruption to the 
economy was substantially greater than the destruction of property 
and cleanup costs would indicate because of drastic cutbacks in 
tourism, which led to a sharp fall off in hotel stays, dining out in 
restaurants, and shopping for expensive goods in Manhattan, The 
lack of spending by consumers led firms in the hotel, restaurant, 
and retail industries to lay off thousands of workers. According to 
a study done by the New York City Chamber of Commerce in 
September 2001, the cost in terms of reduced economic activity 
was expected to be almost £40 billion, and the cost in terms of 
employment was expected to be almost 25,000 jobs. Financial 
markets were severely disrupted in the short run: they were closed 
for the remainder of the week, and when they opened the following 
week, the Dow Jones Industrial Average fell from 9605.5 to 8920.7, 
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a decline of about 7 percent; at the end of the first week of trading, 
the Dow had fallen to 8235.8, a decline of about 14 percent. The 
airline industry was hit hard: in the weeks following September 11, 
airlines announced plans to lay off tens of thousands of 
workers— 20,000 apiece at American Airlines and United Airlines. 

3 The theory of economic fluctuations states that when faced 
with an economic shock that reduces spending, policymakers can 
respond by putting into place specific measures designed not only 
to stop the fall in spending, but indeed to try to restore both 
confidence and spending by consumers and firms. The president 
promised $20 billion in federal aid to New York to help the city 
rebuild. As fears that one or more airlines would have to go into 
bankruptcy mounted, both Congress and the Senate sought to 
provide relief for the beleaguered airline industry by 
overwhelmingly approving a bill that provided $5 billion in federal 
funds and S10 billion in loan guarantees. The response of 
monetary policymakers to the events of September 11 was equally 
swift: on September 17, the Federal Reserve cut interest rates from 
3.5 percent to 3 percent, making it cheaper for firms and 
individuals to borrow money, and also announced its willingness to 
take steps to restore normalcy to financial markets. Help was not 
offered only by the government and the Federal Reserve; millions 
of people all over the United States contributed hundreds of 
millions of dollars to charities that helped the victims and their 
families make payments on their rent, school tuition, and health 
care, doing their part to keep the negative effects from deepening. 

4 The theory of economic growth tells us that the long-term 
growth of an economy depends on its ability to produce goods and 
services, which in turn depends on the economy's stocks of labor, 
capital, and technology. While the destruction of life and property 
in New York and Washington, D.C., was substantial— more than we 
can bear," in the words of Mayor Giuliani— the loss of labor and 
capital was small relative to the size of the entire U.S. population 
and the entire U.S. capital stock. In the same Op-Ed piece 
mentioned earlier, Paul Krugman speculated that the long-term 
effects would not be substantial: Nobody has a dollar figure for 
the damage yet, but I would be surprised if the loss is more than 
0.1 percent of U.S. wealth — comparable to the material effects of a 
major earthquake or hurricane." While such calculations may seem 
a little too cold blooded at first glance, it is important that 
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macroeconomists make such assessments so that we can develop a 
more complete understanding of the impacts of such tragedies, and 
also so that we can come up with appropriate policy responses to 
these events. 
5 The prediction that the events of September 1 1 would not have a 
long-term effect seems to have been vindicated by a reassessment of 
the situation six months later. In the weeks following September 11, 
the financial markets seemed to stabilize and then recover: by 
November 9 the Dow had reached the level it was at on September 10, 
and it ended the year almost 6 percent higher, at 10,178.7. GDP grew 
rapidly in the fourth quarter of 2001: it increased at a rate of 
1.4 percent, signaling a possible return to the sustained positive 
growth rates experienced during the long expansion. Finally, the 
unemployment rate seemed to stabilize and then improve as well- 
after increasing from 5 percent to 5.8 percent over the last four 
months of 2001, it came back down to 5.4 percent in the first two 
months of 2002. 




if; 




mmm 



9/1 1/01 wreckage in New York City 

Source: Taylor, J, (2004), Economics (4th ed.}. Boston: Houghton Mifflin Company, 
pp. 34-3 5. 
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Muscle 

Reading 

Reminder 

Phase Two: 
Read 

Underline 
Answer 



Reading Selection 1 

World Roots of American Education 



o: 



Education in Preliterate Societies 

iur narrative begins in preliterate times before the invention of 
"reading and writing when our ancestors transmitted their 
culture orally from one generation to the next. We can find the 
origins of informal learning in families and appreciate why it 
remains so powerful even today. Although we live in a time when 
information is electronically stored and retrieved in computers, an 
examination of preliterate education can help us understand why 
schools often tend to resist change as they train the young in 
essential "survival" skills. 

Preliterate people faced the almost overwhelming problems of 
surviving in an environment that pitted them against the drought 
and floods, wild animals, and attacks from hostile groups. By trial 
and error, they developed survival skills that over time became 
cultural patterns. For culture to continue, it had to be transmitted 
deliberately from the group's adults to its children, a process called 
acculturation. As children learned the group's language, skills, and 
values, they inherited and perpetuated their culture. 




Over time, the group developed survival skills that were 
inculcated as moral codes in the young. Marking the passage from 
childhood to adulthood, rituals used dancing, music, and dramatic 
acting to create a powerful supernatural meaning and evoke a 
moral response. Thus children learned the group's prescriptions 
(things they should do) as well as its proscriptions or taboos 
(behaviors that were forbidden). 
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Lacking writing to record their past, preliterate societies relied 
on oral tradition — story tell ing— to transmit their cultural heritage. 
Elders or priests, often gifted storytellers, sang or recited narratives 
of the group's past. Combining myths and legends, the oral 
tradition informed the young about the group's heroes, victories, 
and defeats. The songs and stories helped young people to learn 
the group's spoken language and develop more abstract thinking 
about space and time. Today, storytelling remains an entertaining 
but important way for children to learn about their past and 
themselves. 

As toolmakers, humans made and used spears, axes, and other 
tools, the earliest examples of human-made technology. Similarly, 
as language users, they created, used, and manipulated symbols. 
When these symbols came to be expressed in signs, pictographs, 
and letters, creating a written language, humans made the great 
cultural leap to literacy and then to schooling. 

A global frame of reference helps to understand the worldwide 
movement to develop schools in literate societies. For that reason, 
our historical survey begins with the ancient empires of China, 
India, and Egypt. 

Education in Ancient Chinese Civilization 

Because of its long history and vast influence, Chinese 
civilization offers significant insights into education's evolution. 
With the world's largest population, modern China is an important 
global power. Historically it was a great empire whose civilization 
reached high pinnacles of political, social, and educational 
development. The empire was ruled by a series of dynasties 
spanning more than forty centuries from 2200 B.C. to A.D. 1912.* 
Many educational traditions that originated in imperial China still 
have an influence today, (See Overview 6,1 for key periods in China 
and other countries.) 









r Shaughnessy, E. (2000). China: Empire and Civilization. New York: Oxford 
University Press. 
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Like many people, the Chinese were ethnocentric and believed 
their culture and language to be superior to all others* Scorning 
foreigners as barbarians, the Chinese were inward-looking, seeing 
little value in other cultures. Eventually, imperial China's reluctance 
to adapt technology from other cultures isolated and weakened it 
and, by the nineteenth century, made it vulnerable to foreign 
exploitation. The challenge of how to adapt to new ideas, especially 
in science and technology, and still maintain one's own culture 
remains an important educational issue in China today and in other 
countries as well. 

The Chinese educational heritage reveals persistent efforts to 
maintain unbroken cultural continuity/ These efforts help us 
understand questions educators still ask: What is the relationship 
between cultural continuity and change, and how does education 
promote one or the other? 

The Confucian Code 

In imperial China, Confucian ethics regulated political, social, 
economic, and educational relationships. A philosopher and 
government official, Confucius (551-478 B,C) feared violence and 
political unrest. Therefore, he devised an ethical system that 
stressed family values and political and social stability, Confucius 
used two important concepts— hierarchy and subordination — to 
guide human relationships/ He envisioned the vast Chinese empire 
as one great extended family, paternalistically governed by the 
imperial father, the emperor. All the empire's subjects were to be 
compliantly subordinate and show deep piety toward their ruler. 1 
The Getting to the Source box presents some Confucian ideas about 
teaching. 












Prazniak, R. (1996). Dialogues Across Civilizations: Sketches in World History 
from the Chinese and European Experiences. Boulder, CO; Westview. 

f Grossman, D. ( 1 896, February). "Teaching About a Changing China * Social 
Education, p, 100. 

t For primary sources on Confucius, see Confucius, (1979). The Analects (D, C. Lau, 
Trans.). New York: Penguin Books; see also Kai-wmg Chow, On-cho No, & 
Henderson, J. B, Eds,). (1999), Imagining Boundaries: Changing Confucian Doctrines, 
Texts, and Hermeneutics, Albany: State University of New York Press, 

I Fairbanks, }, K„ Reischauer, E. O., & Craig, A. M. ( 1965). East Asia: The Modern 
Transformation (Vol. 2) London: Allen and Unwin, pp. 80-85. 



ncpaicu uy i\mjr,o 







(http://www.kaues.org) 



Reading Assignment 1 WorEd Roots of American Education 231 

Getting to the Source 



A Confucian View of Teaching 




Confucius 






Confucius (551-479 B.C.) developed the ethical system that 
governed society, politics, and education in ancient China. 
Concerned with maintaining social and cultural harmony, 
Confucius's ideas on education emphasized the proper attitudes 
and relationships between teachers and students. Confucian 
philosophy has had and continues to exercise an important 
influence on culture and education in China, Japan, Korea, and 
other Asian countries. The following selection is from Confucius's 
"Record on the Subject of Education." 

Record on the Subject of Education 

When a superior man knows the causes which make 
instruction successful, and those which make it no effect, he can 
become a teacher of others. Thus, in his teaching, he leads and 
does not drag; he strengthens and does not discourage; he opens 
the way but does not conduct to the end without the learner's own 
efforts. Leading and not dragging produces harmony. 
Strengthening and not discouraging makes attainment easy. 
Opening the way and not conducting to the end makes the learner 
thoughtful. He who produces such harmony, easy attainment, and 
thoughtfulness may be pronounced a skillful teacher. 
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Among learners there are four defects with which the 
teacher must make himself acquainted. Some err in the 
multitude of their studies; some, in their fewness; some in the 
feeling of ease with which they proceed; and some, in the 
readiness with which they stop. These four defects arise from 
the difference of their minds. When a teacher knows the 
character of his mind, he can save the learner from the defect 
to which he is liable. Teaching should be directed to develop 
that tn which the pupil excels, and correct the defects to which 
he is prone. 

The good singer makes men able to continue his notes, and 
so the good teacher makes them able to carry out his ideas. His 
words are brief, but far-reaching; unpretentious, but deep; with 
few illustrations, but instructive. In this way he may be said to 
perpetuate his ideas. 

When a man of talents and virtue knows the difficulty on 
one hand and the facility on the other in the attainment of 
learning, and knows also the good and bad qualities of his 
pupils, he can vary his methods of teaching. When he can vary 
his methods of teaching, he can be a master indeed. When he 
can be a teacher indeed, he can be the Head of an official 
department. When he can be such a Head, he can be the Ruler 
of a state. Hence, it is from the teacher indeed that one learns 
to be a ruler, and the choice of a teacher demands the greatest 
care; as it is said in the Record, The three kings and four 
dynasties were what they were by their teachers." 

Source: ULich, R. (Ed.). U 954). Three Thousand Years of Educational Wisdom, 
Cambridge, MA: Harvard University Press, pp. 21-22. 









Scholarships and Hierarchies 

n At the summit of the Chinese social hierarchy were the emperor 

and imperial court. Somewhat lower but still very prestigious and 
powerful were the scholar officials who governed China for the 
emperor. Next came the wealthy landowners, the gentry, and then 
the smaller landowning farmers, artisans, and merchants. At the 
bottom were the landless workers. 
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Like Plato's Republic (discussed later in the chapter), China's 
educational system was founded on the rationale that only 
intellectuals were capable of ruling. Since intellectual activity was 
valued more than applied and manual work, schools aimed to 
reproduce the intellectual elite by preparing ongoing generations of 
scholar-officials. Thus they emphasized learning the Confucian 
classics, especially the Analects, a collection of Confucius's lectures 
on society, government, and ethics. The works of Mencius 
(371-289 B.C.), a scholar who interpreted Confucius's philosophy, 
were also important.* 

Dominating education in imperial China. Confucian ethics tried 
to develop personal virtue, morality, and loyalty. These values, in 
turn, would create a harmonious society. Informal education, 
carried on in kinship groups, emphasized the wisdom of elders, the 
desirability of maintaining traditional values, and the dangers of 
departing from custom. These traditional family relationships and 
values were the foundation of China's civic and social order. 
Confucianist ethical doctrines were also carried to Japan and Korea, 
which were influenced by Chinese culture. 




■ 






#*~ 



Ancient Chinese scholars 



| 



* Schirokauer, C. ( 1991). A Brief History of Chinese Civilization. 
New York: Harcourt Brace fovanovich, pp. 40-41. 
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China's Contribution to the World and Western Education 

An important educational legacy from ancient China was its 
system of national examinations. Chinese educators developed 
comprehensive written examinations to assess students' academic 
competence. Students prepared for the examinations by studying 
ancient Chinese literature and Confucian texts with master teachers 
at imperial or temple schools. The examinations emphasized 
recalling memorized information rather than solving actual 
problems. The examination process, like the society, operated 
hierarchically and selectively. Students had to pass a series of 
rigorous examinations in ascending order; if they failed, they were 
dismissed from the process.* In imperial days, only a small number 
of finalists were eligible for the empire's highest civil service 
positions. The educational and examination systems were reserved 
exclusively for upper-class males, Ineligible for government 
positions, women were excluded from schools as well. 

Currently national examinations, especially for university 
entrance, dominate education in modern China and Japan. Other 
countries such as the United Kingdom have developed national 
tests. In the United States in 2001, the education act sponsored by 
the Bush administration required that states + in order to receive 
federal aid, administer a national test to students in the third 
through eighth grades. Although national tests contribute to 
uniform assessment throughout a country, they often force 
teachers to teach for the test rather than for students' interests 
and needs. 



Source: Ornsiefn, A. C, & Levlne, D.U. (2003). Foundations of Education (8th ed.). 
Boston: Houghton Mifflin, pp. 58-59, 62-63. 









POWER GRAMMAR 



Language Use Transitions 

Take time to analyze pattern changes in subjects, verb tenses, and 
pronouns as you read. These changes signal transitions in purpose, 
tone, or expectations for the reading audience. Noticing when the 
grammar changes as you read can aid your comprehension. 
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Reading Selection 2 



Overview: Key Periods in Educational History, 
to A.D. 1600 



Overview Key Periods in Educational History, to AD. 


1600 


Historical group 






Instructional 


or period 


Educational goais 


Students 


methods 


Prel iterate societies 


To teach group survival 


Children in the 


Informal instruction; 


7000 BX.-5OG0 BX, 


skills and group 


group 


children imitating adult 




cohesiveness 




skills and values 


China 


To prepare elite officials 


Males of gentry 


Memorization and 


3000 B.C.-A.D.1 900 


to govern the empire 


class 


recitation of classic 




according to Confucian 




texts 




principles 






India 


To learn behavior and 


Males of upper 


Memorizing and 


3000 BX -present 


rituals based on the Vedas 


castes 


interpreting sacred texts 


Egypt 


To prepare priest scribes 


Males of upper 


Memorizing and 


3000 BX.-3Q0 BX, 


to administer the empire 


classes 


copying dictated texts 


Greek 


/1r/?e/75:To cultivate 


Male children of 


Drill, memorization, 


1600BX.-300BX. 


civic responsibility and 


citizens; ages 7-20 


recitation in primary 




identification with 




schools; lecture, 




city-state and develop 




discussion and 




well-rounded persons 




dialogue in higher 




Sparta: To train soldiers 




schools 




and military leaders 






Roman 


To develop civic 


Male children of 


Drilf, memorization, 


750B.C-A.D.450 


responsibility for republic 


citizens; ages 7-20 


recitation in iudus; 




and then empire; to 




declamation in 




develop administrative 




rhetorical schools 




and military skills 
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Overview Key Periods in Educational History, toA.D. 7600 (cont.) 


Historical group 
or period 


Curriculum 


Agents 


Influences on 
Education 


Preliterate societies 
7000 BI.-5000 B.C. 


Survival skills of hunting, 

fishing, food gathering; 
stories, myths, songs, 
poems, dances 


Parents, tribal elders, 
and priests 


Emphasis on informal 
education to transmit 
skills and values 


China 

3000 B.C-A.D.19Q0 


Confucian classics 


Government officials 


Written examinations 
for civil service and 
other professions 


India 

3000 B.C.-present 


Vedas and religious 
texts 


Brahmin priest 
scholars 


Cultural transmission 
and assimilation; 
spiritual detachment 


Egypt 
30Q0BX,-30GB.C 


Religious or technical 
texts 


Priests and scribes 


Restriction of educational 
controls and services 
to priestly elite; use 
ofeducation to prepare 
bureaucrats 


Greek 

1600 B.C-300 B.C. 


Athens: reading, writing, 
arithmetic, drama, music, 
physical education, 
literature, poetry 
Sparta: drill, military 
songs and tactics 


Athens: private 
teachers and 
schools, Sophists, 
philosophers 
Sparta: military 
officers 


Athens:lhe concept of 
the well-rounded, liberally 
educated person 
Sparta: the concept of 
serving the military 
state 


Roman 
750BI.-A.a45Q 


Reading, writing, 
mathematics, Laws of 
Twelve Tables, law, 
philosophy 


Private schools and 
teachers; schools 
of rhetoric 


Emphasis on education 
for practical 
administrative skills; 
relating education to 
civic responsibility 
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Overview Key Periods in Educational History, toA.D, 1600 (cont.) 


Historical group 






Instructional 


or period 


Educational goals 


Students 


methods 


Arabic 


To cultivate religious 


Male children of 


Drill, memorization, 


A.D.700-A.D.B5Q 


commitment to Islamic 


upper classes; 


recitation in lower 




beliefs; to develop 


ages 7-20 


schools; imitation and 




expertise in mathematics, 




discussion in higher 




medicine, and science 




schools 


Medieval 


To develop religious 


Male children of 


Drill, memorization, 


A.D.500-A.D.1400 


commitment knowledge, 


upper classes or 


recitation, chanting in 




and ritual; to prepare 


those entering 


lower schools; textual 




persons for appropriate 


religious life; girls and 


analysis and 




roles in hierarchical society 


women entering 


disputation in 






religious communities; 


universities and 






ages 7-20 


higher schools 


Renaissance 


To cultivate a humanist 


Male children of 


Memorization, 


A.D.135Q-A.D.150G 


expert in classics {Greek and 


aristocracy and upper 


translation, and 




Latin); to prepare courtiers 


classes; ages 7-20 


analysis of Greek and 




for service to dynastic leaders 




Roman classics 


Reformation 


To instill a commitment 


Boys and girls, ages 


Memorization, drill, 


A.D.1500-A.D.1600 


to a particular religious 


7-12,in vernacular 


indoctrination, 




denomination; to cultivate 


schools; young men, 


catechetical 




general literacy 


ages 7-12, of upper 


instruction in 






class backgrounds 


vernacular schools; 






in humanist schools 


translation and 
analysis of classical 
literature in humanist 
schools 
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Overview Key Periods in Educational History, to A.D. 7600 (cont.) 


Historical group 
or period 


Curriculum 


Agents 


Influences on 
Education 


Arabic 

A.D.700-A.D.1350 


Reading, writing, 
mathematics, religious 
literature, scientific 
studies 


Mosques; court 
schools 


Arabic numerals and 
computation; reentry 
of classical materials 
on science and medicine 


Medieval 

A.D.50Q-A.D.14GO 


Reading, writing, 
arithmetic, liberal arts; 
philosophy, theology; 
crafts; military tactics 
and chivalry 


Parish, chantry, and 
cathedral schools; 
universities; 
apprenticeship; 
knighthood 


Establishment of the 
structure, content, and 
organization of 
universities as major 
institutions of higher 
education; the 
institutionalization and 
preservation of 
knowledge 


Renaissance 
A.D.1350-A.D.1500 


Latin, Greek, classical 
literature, poetry, art 


Classical humanist 
educators and 
schools such as lycee, 
gymnasium, Latin 
school 


An emphasis on literary 
knowledge, excellence, 
and style as expressed 
in classical literature: 
a two-track system of 
schools 


Reformation 
A.D.1500-A.D.1600 


Reading, writing, 
arithmetic, catechism, 
religious concepts and 
ritual; Latin and Greek; 
theology 


Vernacular 
elementary schools 
for the masses; 
classical schools for 
the upper classes 


A commitment to 
universal education to 
provide literacy to the 
masses; the origins of 
school systems with 
supervision to ensure 
doctrinal conformity; 
the dual-track school 
system based on 
socioeconomic class 
and career goals 



Source: Ornste in, A.C., & Levine, D.U. (2003). Foundations of Education (8th ed). Boston: Houghton Mifflin, pp. 60-61. 
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Reading Selection 3 

Education in Ancient Indian Civilization 

16 Like China, India is an ancient civilization. River valley 
civilizations flourished on the banks of India's Indus River at 
Mohenjo-daro and Harrapa from 3000 B.C. to 1500 B.C. These 
civilizations developed an elaborate urban culture with well-plotted 
brick houses, copper tools, and drainage and sanitation systems. 

17 India's educational history reveals a general pattern of intrusion 
by invaders, followed by a cultural clash with the indigenous 
people, and then the restoration of sociocultural equilibrium. In 
this cultural equilibrium, the invaders were absorbed in India's 
culture while at the same time indigenous people borrowed some of 
the invader's ideas. * 

18 Among the early invaders were the Ayrans, ancestors of India's 
Hindi-speaking majority who conquered India in 1500 B.C. and 
imposed their rule over the indigenous Dravidian inhabitants. They 
were followed by the Muslims, who established the Mughul dynasty 
in the thirteenth century'. Then, in the eighteenth century, the 
British gained control over India. 

19 Cultural changes introduced by India's earliest invaders, the 
Ayrans T had powerful social and educational influences that 
continue even today. The Ayrans introduced their religion, 
Hinduism, and their highly stratified social order, the caste system. 

20 Hinduism, a powerful central force in India, incorporates a wide 
range of religious beliefs and elaborate rituals. Believing in the 
transmigration of souls, Hinduism emphasizes that a person's soul 
experiences a series of reincarnations. A person's position in the 
cosmic scale depends on how well he or she performs duties and 
rituals. Reincarnation ends only when a soul reaches the highest 
spiritual level and is reabsorbed in Brahma, the divine power/ 

21 The four original castes were Brahmins, priest-educators; 
Kshatriyas, rulers, judges, and warriors; Vaishyas, merchants; and 
Shudras, the farmers. At the bottom of the caste system were the 









* For India's history and culture, see Vohra, R. (1997). The Making of India: 

A Historical Survey. Arnionk, NY: M. E. Sharpen and Kulke, H. } & Rothermund, D. 

(1998). A History of India. New York: Routledge. 
f Mulhern, J. (1959). A History of Education: A Social Interpretation. New York: 

Ronald Press* pp. 80-128; and Nakosteen, M. (1965). The History and Philosophy 

of Education. New York: Ronald Press* pp. 23-40. 
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untouchables, who performed the most menial work. There was no 
social mobility. People stayed in the caste into which they were 
born. Based on their caste, people learned their duties and roles by 
imitating parents and other adults. Schooling was reserved for the 
upper castes, primarily the Brahmins. Outlawing caste-based 
discrimination, modern India has an "affirmative action" for lower 
caste members. However, like racism in the United States, 
discrimination still exists. 

Evolution and Indian Education 

The development of education in India is closely linked to 
general historical pattern of assimilating different cultures. The 
earlier schools reflect the cultural changes brought by the Ayrans. 
Ancient India had the following types of schools: 

■ Brahmanie schools, for the priestly caste, stressed religion, 
philosophy, and the Vedas, The Vedas, the Bhagavad Gita, 
and the Upanishads, Hinduism's sacred religious books, 
portray the goal of life as a search for universal spiritual 
truths. The quest for truth, Indian educators believe, 
requires disciplined meditation. Contemporary 
transcendental meditation and yoga follow these ancient 
Indian principles for finding inner spiritual truth and 
serenity. 

■ Tols were one-room schools where a single teacher taught 
religion and law. 

■ Court schools, sponsored by princes, taught literature, law, 
and administration. 

Hindu educational philosophy, emphasizing religious purposes, 
prescribed appropriate student-teacher relationships. The teacher, 
an ayoha, was to encourage students to respect all life and to 
search for truth. Students were to respect teachers as a source of 
wisdom, and teachers were to refrain from humiliating students.* 

The Mughul dynasty, established after the Muslim invasions, 
introduced the Islamic religion and Persian and Arabic philosophy, 
science, literature, astronomy, mathematics, medicine, art, music, 
and architecture. 









Patel, N. (1994) ."A Comparative Exposition of Western and Vedic Theories of 
the Institution of Education," International Journal of Educational Management, 8, 
pp. 9-14. 
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25 By the time the English entered India in the late eighteenth 
century, India's schools were conducted either by Hindus or 
Muslims or by smaller sects such as Buddhists, Jains, and Parsis. 
Only about 10% of India's children, mostly boys, attended. Hindu 
higher schools, conducted by Brahmins, emphasized religious 
literature, mathematics 3 astronomy, and Sanskrit grammar. Muslim 
schools, called madrassahs, were attached to mosques and 
emphasized grammar and the Koran.* 

26 When the English established their colonial rule in India, they 
encountered an ancient civilization with many languages and 
religions. Placing a greater value on their own language than on 
those spoken in India, the English imposed their own language as 
the official one for government and commerce, Therefore, they 
established English-language schools to train Indians for positions 
in the British-controlled civil service. 

India's Contribution to the World and Western Education 

27 Ancient India's legacy to the world demonstrates how education 
helped a civilization to endure over centuries. Through the 
processes of cultural assimilation and readaptation, Indian 
civilization has survived to the present. In today's climate of rising 
ethnic and religious tensions, India still faces profound challenges 
in assimilating and respecting diverse cultures. The United States 
and other culturally pluralistic nations face similar challenges. 
Finally, the Indian situation reveals how caste, like racism in the 
United States, was once perpetuated by society and indoctrination 
but is now being corrected through educational process. 

Source: Ornstein, A. C, & Levine, D. U. (2003). Foundations of Education (8th ed.). 
Boston; Houghton Mifflin, pp. 64-65, 












* Edwards, M. (1967). Raj; The Story of British India. London: Pan Books y p. 133. 
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CIVILIZATION 








□ Reading for a Purpose 



This is the last reading passage. Read actively. Think about all the 
different reading strategies you have learned and used this semester. Put 
them into practice! 




Education in ancient Egypt 



Reading Selection 4 



Education in Ancient Egyptian Civilization 

Like other early civilizations, ancient Egypt — one of the world's 
earliest— developed as a river valley culture. Because of the Nile 
River's life-sustaining water, agricultural groups established small 
village settlements on the Nile's banks that were first organized 
into tribal kingdoms. About 3000 B.C. these kingdoms consolidated 
into a large empire, which eventually became a highly organized 
and centralized political colossus. 

An important Egyptian religious and political principle affirmed 
that the pharaoh, the emperor, was of divine origin. The concept of 
divine emperorship gave social, cultural, political, and educational 
stability to the Egyptian empire by endowing it with supernaturaliy 
sanctioned foundations. Knowledge and values were seen as 
reflecting an orderly, unchanging, and eternal cosmos. The concept 
of king-priest also gave the priestly elite high status and 
considerable power in Egyptian society. The educational system 
reinforced this status and power by making the priestly elite 
guardians of the state culture. 









)2 
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Egyptian empire circa 2700 BC 

Religious and Secular Concerns 

30 Educationally, the Egyptians were both otherworldly and this- 

worldly. Although preoccupied with the supernatural, they were 
also concerned with the technologies needed to navigate the Nile 
Valley and to design and build massive pyramids and temples. To 
administer and defend their vast empire, they studied statecraft, 
and their concern with mummification led them to study medicine, 
anatomy, and embalming. The Egyptians also developed a system of 
writing, hieroglyphic script, that enabled them to create and 
preserve religious, political, and medical literatures. 

3i The Egyptian empire required an educated bureaucracy to 

collect and record taxes. By 2700 B.C., the Egyptians had in place an 
extensive system of temple and court schools. One of the school 
system's basic functions was to train scribes, many of whom were 
priests, in skills of reading and writing. Schools were often built as 
part of the temple complex, and there was a close relationship 
between formal education and religion. * After receiving some 



* Mulhern, J. (1959). A History of Education: A Social Interpretation, New York: 
Ronald Press, pp. 55-79, 
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preliminary education, boys studied the literature appropriate to 
their future professions. Special advanced schools existed for 
certain kinds of priests, government officials, and physicians. 

32 in the scribal schools, students learned to write the hieroglyphic 
script by copying documents on papyrus, sheets made from reeds 
growing along the Nile. Their teachers* basic method was dictating to 
the students, who copied what they heard. The goal was to reproduce 
a correct, exact copy of a text. Often students would chant a short 
passage until they had memorized it thoroughly. For those who 
proceeded to advanced studies, the curriculum included mathematics, 
astronomy, religion, poetry, literature, medicine, and architecture. 

Historical Controversies About Egypt 

33 Ancient Egypt's role in shaping Western civilization has become 
controversial. In 332 B.C., Egypt was conquered by Alexander the 
Great and incorporated into the Helenistic civilization, which in turn 
had been shaped by ancient Greek culture. The conventional historical 
interpretation was that ancient Egyptian civilization was a highly 
static despotism and that its major cultural legacy was its great 
architectural monuments. This interpretation saw Greek culture, 
especially Athenian democracy, as the cradle of Western civilization. 

34 A highly controversial interpretation by Martin Bernal argues 
that the Greeks borrowed many of their concepts about 
government, philosophy, the arts, and sciences from Egypt. 
Furthermore, the Egyptians, geographically located in North Africa, 
were African people, and the origins of Western culture are 
therefore African.* Though they recognize that there were 
interactions between the Egyptians and the Greeks, Eernal's critics 
contend that he greatly overemphasizes Egypt's influence on 
ancient Greece, While historians continue to debate the matter, 
tentative findings indicate that Egyptian-Greek contacts, 
particularly at Crete, introduced the Greeks to Egyptian knowledge, 
such as mathematics, and to Egyptian art forms. 

35 This intriguing historical controversy has important ideological 
significance. Whoever interprets the past gains the power of 
illuminating and shaping the present. In particular, the controversy 
relates to current debate about Afrocentrism and Afrocentric 












* Bernal, M. (1987). Black Athena: The Afroasiatic Roots of Classical Civilization: The 
Fabrication of Ancient Greece 1785-1985. New Brunswick, NJ: Rutgers University 
Press, pp. 2-3. 
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curriculum. It also show how contemporary multicultural issues are 
stimulating new historical interpretations. 

In the next section we turn to the ancient Greeks. Whether 
influenced directly or indirectly by the Egyptians, the Greeks 
continue to hold an important place in the history of education. 
Keep in mind, however, that most historical cultures have borrowed 
from one another in many ways, and the roots of Greek thought 
may indeed be traceable to Egypt or elsewhere. 



Source: Qmstein, A, C, Si Levine, D. U. (2003). Foundations of Education (8th ed,}. 
Boston: Houghton Mifflin, pp. 66-67. 
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